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Date of mailing (day/month/year) 

16 September 1999 (16.09.99) 




International application No. 
PCT/SE98/02462 


Applicant's or agent's file reference 
Pha-1798-PCT 


International filing date (day/month/year) 
30 December 1998 (30.12.98) 


Priority date (day/month/year) 

30 December 1997 (30.12.97) 


Applicant 

MENDEL-HARTVIG, lb et al 



1 . The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

23 July 1999 (23.07.99) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

| | was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 




The International Bureau of WIPO 






34, chemin des Colombettes 


Celine Faust 




1211 Geneva 20, Switzerland 






Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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Copy for the Elected Office (EO/US) 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 

(PCT Rule 92bis.1 and 

ArlminictrativP ln<ltruf tions SfiCtion 422) 

/-V(J 1 T II 1 1 loll a LI V C 1 1 lOll Ul«ll VI »0, UCVllwn — r«_fc./ 


To: 

WIDEN, Bjorn 
Pharmacia 8t Upjohn AB 
S-112 87 Stockholm 
SUEDE 


Date of mailing (day/month/year) 

16 September jyyy \ io.uy.yyj 


Applicant's or agent's file reference 

Pha-1798-PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/SE98/02462 


International filing date (day/month/year) 
30 December 1998 (30.12.98) 


1. The following indications appeared on record concerning: 
| | the applicant [ ) the inventor X 


the agent | | the common representative 


Name and Address 

WIDEN, Bjdrn 
Pharmacia & Upjohn AB 
Patent Dept. 
S-751 82 Uppsala 
Sweden 


State of Nationality j State ot Kesiaence 


Telephone No. 
46 18 16 3000 


Facsimile No. 
46 18 12 6077 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning. 
P| the person [j the name X the address []] the nationality \_\ the residence 


Name and Address 

WIDEN, Bjorn 
Pharmacia & Upjohn AB 
S-112 87 Stockholm 
Sweden 


State of Nationality j State ot Kesiaence 


Telephone No. 
46 8 695 80 00 


Facsimile No. 

46 8 695 42 78 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[X] the receiving Office □ the designated Offices concerned 
□ the International Searching Authority 0 the elected Offices concerned 
|~X| the International Preliminary Examining Authority | | other: 


The International Bureau of W1PO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Celine Faust 

Telephone No.: (41-22) 338.83.38 
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INTERNATIONAL SEARCH REPORT 


Inter national application No. 

PCT/SE 98/02462 


A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: G01N 33/543, G01N 33/546, G01N 33/552 

According to International Patent Classification (IPC) or 10 both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC6: G01N 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE v DK t FI,N0 classes as above 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



WPI, EPODOC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0217403 A2 (ABBOTT LABORATORIES), 8 April 1987 
(08.04.87) 



EP 0066648 Al (FUJI PHOTO FILM CO., LTD.), 

15 December 1982 (15.12.82), See esp. page 17 and 
page 28 



EP 0422699 A2 (SYNTEX (U.S.A.) INC.), 
17 April 1991 (17.04.91) 



1-34 



1-34 



1-34 



[ | Further documents are listed in the continuation of Box C. | )(| See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E* crlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 
a ted to establish the publican on date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disci osurc, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



*T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

24 March 1999 


Date of mailing of the international search report 

2 9 -03- 1999 


Name and mailing address of the ISA. 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Hampus Rystedt 

Telephone No. + 46 8 782 25 00 



Form PCT/1SA/210 (second sheet) (July 1992) 
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02/03/99 



International application No. 

PCT/SE 98/02462 



Patent document 
cited in search report 



Publication 
date 



Patent family 
membcr(s) 



Publication 
date 



EP 


0217403 


A2 


08/04/87 


SE 


0217403 T3 












AU 


593285 B 


08/02/Qn 










AU 


613797 B 


08/Oft/Ql 










AU 


4170289 A 


10/oti/Qn 










AU 


6350286 A 


09/04. /A7 










CA 


1281642 A 


19/0^/91 










CA 


1301648 A 


26/0R/92 










DE 


3686116 A 


27/0A/92 










DE 


3687276 A 


21/01 /Q^ 

t- X/ KM Lf Z70 










EP 


0389003 A,B 


26/09/90 










SE 


0389003 T3 










GR 


862328 A 


19/01 /fl7 










JP 


1879967 C 


21/10/94 










JP 


2514878 B 


10/07/96 










JP 


5088785 B 












JP 


5180841 A 


23/07/93 










JP 


6050973 A 


25/02/94 










JP 


62228167 A 


07 /I O /07 
U// XU/o/ 










KR 


9402520 B 


PR/O^/QA 










US 


5008080 A 


1 fi/OA/Ql 

xo/ uf / yx 










US 


5149622 A 


22/OQ /Q9 










US 


4916056 A 


1 0/OA/Qft 
XU/ U*f/ jU 










US 


5160701 A 


0^/1 1 /Q9 


EP 


0066648 


Al 


15/12/82 


JP 


57200862 A 


OQ/1 9 /&9 
U j/ 1l/ Oc. 










US 


4587102 A 


Ofi/OR/fcfi 


EP 


0422699 


A2 


17/04/91 


AT 


108555 T 

*W*rf***j^*^ | 


1R/07/QA 

X 3/ U / / J*f 










AU 


596793 B 


1 7 /on 










AU 


5362486 A 


20/0ft/P7 










CA 


1283044 A 


16/04/91 

XU/ V*T/ 










DE 


3681935 A 


21/11/91 

&.X/ X X/ Jl 










DE 


3689973 D,T 


17/11/94 

X / / XX/ -7*t 










DK 


43492 A 


31/0^/92 










DK 


70686 A 


15/08/flfi 










DK 


166846 B 


19/07/93 










DK 


167200 B 


13/09/93 










EP 


0191640 A,B 


20/08/86 










SE 


0191640 T3 












FI 


860675 A 


15/08/86 










JP 


2095891 C 


02/10/96 










JP 


8003488 B 


17/01/96 










JP 


61228354 A 


11/10/86 










US 


4740468 A 


26/04/88 










US 


4879215 A 


07/11/89 










US 


5716778 A 


10/02/98 
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PATENT COOPERATION TRE^^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION I 

(PCT Article 36 and Rule 70) 



REC'D 2 7 APR 2000 



PCT 



s 



Applicant's or agent's file reference 
Pha-1798-PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION MMaBy Examination Report (Form PCT/TPEA/416) 


International application No. 
PCT/SE98/02462 


International filing date (day/monthfyear) Priority date (day/month/yew) 
30.12.1998 30.12.1997 


International Patent Classification (IPC) or national classification and IPC7 

G 01 N 33/543, G 01 N 33/546, G 01 N 33/552 




This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet 



I — I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawing which have 
I — I ^n amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 

I Basis of the report 

II j^J Priority 

HI r— j Non-establishment of opinion with regard to novelty, inventive step and mdustrial applicability 

IV | [ Lack of unity of invention 

V KA Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
^-^ and explanations supporting such statement 

VI | j Certain documents cited 

VII | [ Certain defects in the international application 

VIII Q^J Certain observations on the international application 



Date of submission of the demand 
23.07.1999 


Date of completion of this report 
03.04.2000 


Name and mailing address of the IPEA/SE 

Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 


Authorized officer 

Hampus Rystedt/ELY 
Telephone No. 08-782 25 00 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



f 

[ PC 



emational application No. 
PCT/SE98/02462 



I. Basb of the report 



the international application as originally filed. 



□ 



the description, pages 
pages 
pages 
pages 



□ 



the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



□ 



the drawings, 



sheets/fig . 
sheets/fig , 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



, as originally filed, 
, filed with the demand 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 
j j the description, pages 

| j the claims, Nos. 

j j the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to 
beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Box I) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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| PC 



ernalional application No. 
PCT/SE98/02462 



Resoned statement under Article 35(2) with regard t novelty, inventive step r industrial applicability; 
citati ns and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 



Claims 1 1 . 17 . 28. 34 

Claims 1-10.12- 16 1ft-P7.?q-3.3 



Claims 



Claims 1 -34 



Industrial applicability (IA) Claims 1 -34 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The present application relates to a method for detecting an 
analyte in a sample through biospecific binding of the analyte 
to a reactant bound to solid particles, and to an additional 
reactant, bound to analytically detectable particles. The 
detection is carried out in a porous matrix and the particles 
used are preferably smaller than the pores in the matrix. 

The following document is considered particularly relevant: 
Dl: US-A-5149622 (equivalent to EP-A2-217403, cited in the 
search report) 

Through Dl, a solid phase analytical device and method for 
using it is known. The device consists of a porous matrix 
having particles, smaller than the pores of the matrix, 
immobilized in it . A reagent capable of binding to the analyte 
is bound to the particles, see the abstract. The particles can 
be made of eg. polystyrene, see column 9 lines 10-15. The 
matrix is substantially lateral, see the abstract. A labeled 
reactant is added to the reaction in order to provide a 
visible result, see column 5-column 6 line 30. The label 
preferably . produces a visually readable response, such as 
colouring, see column 7 line 48-column 8 line 9. Consequently, 
claims 1-10, 12-16, 18-27 and 29-33 of the present application 
lack novelty with regard. to Dl . 

The predeposition of reactant in the matrix is a standard 
technique considered obvious to a person skilled in the art, 
as is the use of the method and device for diagnosing 
allergies or autoimmune diseases. Claims 11, 17, 28 and 34 are 
therefore considered to lack inventive step with respect to 
Dl. 
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. ° 1 8 MAR 1999 
PjCTp O P C T 




REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



^ 0 4 -03- 1999 

Foirfceiving Office use only 



International Application No 



PCT/ SE 98/02462 



International Filing Date 



3 0 -12- 1998 



Jt 



Jie Swedish Patent Office 
^^JTintematJonal ADDlication 
Name of receiving Offfm illU I 1 UT 1 1 1 f i 1 1 1 i ^n^jjEQ^^ 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) Pha-1798-PCT 



Box No. I TITLE OF INVENTION 

Analytical method using particles and test kit for performing the method. 


Box No. II APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residenceJfjitrState of residence is indicated below.) 

Pharmacia & Upjohn Diagnostics AB 

SE-751 82 UPPSALA 

Sweden 


| | This person is also inventor. 


Telephone No. 
+46 18 16 30 00 


Facsimile No. 

+46 18 14 03 58 


Teleprinter No. 


State (that is, country) of nationality^ 


State (that is, country) of resio^nf e: 


This person is applicant |~~| all designated rrri all designated States except r~ ~~ | the United States f 1 the States indicated in 
for the purposes of: 1 1 States 1^ 1 the United States of America 1 1 of America only I j the Supplemental Box 


Box No. IH FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

Mendel-Hartvig, lb 
Rabeniusvagen 28 
SE-756 55 UPPSALA 
Sweden 


This person is:. 
| | applicant only 

|X| applicant and inventor 

| | inventor only (If this check-box 
*—* is marked, do not fill in below.) 


State (that is, country) of nationality: 

SE 


State (that is, country) of residence: 

SE 


This person is applicant j | all designated 1 1 all designated States except HTJ the United States 1 1 the States indicated in 
for the purposes of: l—J States 1 1 the United States of America LiLI of America only |_J the Supplemental Box 


|X| Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf V%J] fl( ,_ nt f— 1 rnmmrm rpnrpcpntflrivp 
of the applicant^) before the competent International Authorities as: U5J agenl 1 1 common representative 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 

Wid6n, Bjdrn both with the address: 
Svanstrom, Par Pharmacia & Upjohn AB 

Patent Department 

SE-751 82 UPPSALA 

Sweden 


Telephone No. 
+46 18 16 30 00 


Facsimile No. 
+46 18 12 60 77 


Teleprinter No. 


| I Adress for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
l—J space above is used instead to indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (July 1998) 



CORRE 



See Notes to the request form 



-PCT/C2 9 8 / 0 24 6 2 



Sheet No. 



Continuation of Box No. HI FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 



30 -12- 1998 



If none of the following sub-boxes is used, this sheet should not be included in the request 



Name and address: (Family name followed by given name; for a legal entity, M officii designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

Vinterback, Lena 
Glantvagen 19A 
SE-757 56 UPPSALA 
Sweden 


This person is: 

| | applicant only 

|y | applicant and inventor 

| | inventor only (If this check-box 
1-1 is marked do not fill in below.) 


State (that is, country) of nationality 


State (that is, country) of residence: - 

SE 



This person is applicant 



□ all designated [""™| all designated States except 
States ----- o r * 



I I the United States of America 



DBS? 



the United States 
America only 



□ 



the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

Jonsson, Ann 
Norrtaljegatan 5B 
SE-753 27 UPPSALA 
Sweden 


This person is: 

| | applicant only 

| X| applicant and inventor 

1 I inventor only (If this check-box 
1 — 1 is marked, do not fill in below.) 


State (that is, country) of nationality: 

SE 


State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



r~*| all designated 



States 



□ all designated States except 
t L - J * A 



I the United States of America 



m 



the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full officid designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 



Gustafsson, Jorgen 
Tunagatan 7D 
SE-753 37 UPPSALA 
Sweden 


| | applicant only 

|X | applicant and inventor 

1 1 inventor only (If this check-box 
1 — ■ is marked, do not fill in below.) 


State (that is, country) of nationality 


State (that is, country) of residence: 

SE 


This person is applicant 1 1 all designated 1 1 all designated States except H71 tlu 

for the purposes of: l_l States | 1 the United States of America \*J of 


i United States r™~ I the States indicated in 
America only 1 1 the Supplemental Box 



This person is: 



Name and address: (Family name followed by given name; for a legal entity, full officmldesignanon. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 



This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant * 1 1 all designated 1 1 all designated States except 1 1 the United States 1 | the States pleated in 

for me ptoses of: 1 1 States | | the United States of America | | of America only | 1 the Supplemental Box 



Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Box No.V DESIGNATION OTSTATES 



Sheet No. 3. 
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—J 

LU 

O 
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The following designations arc hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 

ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 
El EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

□ OA O API Patent: BF Burkina Faso, B J Benin, CF Central African Republic, CG Congo, CI C6te d* Ivoire, CM Cameroon, 

GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (it ither kind of protection or treatment desired, specify 

on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
OS 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CU Cuba , 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 

ES Spain 

FI Finland.. 

GB United Kingdom 

GE Georgia 

GH Ghana : 

GM Gambia 



-B — GW Guinea - Bissa u 



□ 
□ 
□ 
□ 
□ 

El 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 



HR 

HU 

ID 

IL 

IS 

JP 

KE 

KG 

KP 

KR 
KZ 
LC 
LK 
LR 



Croatia 

Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 
□ 
□ 
□ 



LS 
LT 
LU 
LV 



Lesotho 
Lithuania 
Luxembourg 
Latvia 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan • 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



UZ 
VN 
YU 



Uzbekistan 
Viet Nam . . 
Yugoslavia 



ZW Zimbabwe 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



Check-boxes reserved for designating States (for the purposes of 
a national patent^ which have become party to the PCT after 
issuance of this sheet: 



□ 
□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
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ANALYTICAL METHOD USING PARTICLES AND TEST KIT FOR 
PERFORMING THE METHOD 



Technical field 

The invention relates to determination methods utilizing 
biospecific affinity reactions in combination with an 
analytically detectable reactant (Reactant*) to determine 
an analyte in a sample. The methods involve utilizing 
matrices surrounding a liquid flow, which transports 
analyte and reactants to a detection zone (DZ) in/on the 
matrix. In the detection zone there is a biospecific 
affinity reactant (Capturer) firmly anchored to the matrix, 
which allows for a complex (containing Reactant* and, the 
Capturer) to be formed in the detection zone in an amount 
reflecting the amount of analyte in the sample, the 
invention also relates to a test kit for performing the 
method . 



By reactants (including the analyte) , exhibiting 
biospecific affinity (bioaffinity reactants) and which 
therefore may be utilized in the invention, are meant 
individual members of the reactant pairs: antigen/hapten - 
antibody; biot in-avidin/streptavidin; two complementary 
single chains of nucleic acid etc. As antibodies, antigen 
binding antibody fragments such as Fab, F(ab) 2 * / single 
chain Fv (scFv) antibodies etc. are considered. Relevant 
reactants do not have to be naturally occurring but may 
also be synthetically prepared molecules/binders. 

The type of test methodology in question has previously 
been used primarily for biospecific affinity reactants 
where at least one part in a utilized reactant pair has 
exhibited protein structure, in particular in connection 
with so called immunochemical determination methods. 

The biospecific affinity reactions are primarily performed 
in aqueous media (e.g. water) . 



WO 99/36780 



2 



PCT/SE98/02W 



Previously used technique 

It is previously known how to anchor Capturer to the 
relevant type of matrices. An alternative has been to 
5 achieve this via particles, which have been deposited in/on 
the matrix. The Capturer has in turn been bound to the 
particles via bonds which are stable under the conditions 
used to capture a Reactant* in the detection zone. The bond 
between Capturer and particle has commonly been covalent 

10 but also physical and biospecific adsorption may have been 
utlized. See inter alia Abbott /Synt ex US 4,740,468; Abbott 
EP 472,476/ Hybritech EP 437,287 and EP 200,381; Grace & 
Co. EP 420,053; Fuji Photo Film US 4,657,739; Boehringer 
Mannheim WO 94/06012. Label groups suitable to utilize for 

15 Reactant* in the relevant type of tests are well known, 
e.g. particles (Pharmacia AB WO 96/22532; Unilever WO 
88/08534; Abbott Laboratories US 5,120,643, Becton 
Dickinson EP 284,232 etc.). The combination of particles as 
detectable group and as anchoring particles is also known 

2 0 from several of the publications mentioned above. See e.g. 

Boehringer Mannheim EP 462,376. 

Disadvantages of previous technique and aim of the 
invention 

25 in connection with previously known determination methods 
of the type initially mentioned, there has often been a 
need for improved detection sensitivity. There has also 
often been desirable with systems which are easier to 
produce . 

30 

The invention aims at improvements concerning these 
problems . 

The invention 

3 5 We have now discovered that anchoring of the Capturer via 

.particles, preferably being smaller than the smallest inner 
dimension of the flow channels in a flow matrix, is working 
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surprisingly well together with Reactant*, in which the 
analytically indicatable group is particles. Thus the 
invention is a test methodology according to what initially 
has been said and is characterized in that: 

5 

A) The analytically detectable reactant (Reactant*) as 
label group has particles, and 

B) The Capturer is anchored to the matrix via particles, 
having such dimensions that they as such could be 

10 transported in the flow passing through the matrix. 

The particles should, especially when they are smaller than 
the flow channels in the matrix, on their surface 
preferably exhibit hydrophilic groups, which do not belong 
15 to the biospecific affinity reactant bound to the 

particles. Preferred hydrophilic groups are uncharged 
(usually in the form of alcoholic hydroxyl groups) . 

In principle, the label particles and anchoring particles 
2 0 may be of the same type, only observing that the anchoring 
particles do not interfere with the detection of Reactant* 
in the detection zone. 

Particles, intended for anchoring of Capturer in DZ, 

2 5 should, as mentioned above, preferably be smaller than the 

smallest inner dimension of the flow channels. Suitable 
particle sizes (largest outer dimension/diameters) are in 

the interval 0.1-1000 p.m, preferably 0.1-100 jam. 
Considerations must be made in every special case regarding 
30 the smallest inner dimension of the flow channels in the 
matrix to be used. The particles used may be polydisperse 
or monodisperse . Their shape may vary from spherical to 
totally irregular. Suitable particle materials which can be 
mentioned are e.g. Si0 2 and other polymeric materials such 

3 5 as organic polymers chosen among 

(a) synthetic polymers, e.g. condensation polymers, 

addition polymers etc. Among addition polymers can 
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particularly be mentioned those based on monomers 
chosen among alkylvinyl ether, arylvinyl ether, 
vinylarene (such as styrene and divinyl benzene) , 
alkylalkene, acrylate, methacrylate , acrylamide, 
methacrylamide etc., and 

(b) biopolymers, e.g. polysaccharides (agarose, dextran, 

starch) optionally being synthetically cross-linked (an 
example of semi -synthetic polymer) etc. 

In this connection so called latex particles have often 
been used, which often are polymerized styrene or other 
polymerized alkene/alkadiene . The anchoring particles may 
be porous or non-porous. 



It is often important to choose anchoring particles being 
intermediate regarding hydrophobic and hydrophilic 
features. The reason is that the flow matrices in question 
often exhibit a marked hydrophobicity although they are 
sufficiently hydrophilic for allowing a flow of aqueous 
liquid media. A marked hydrophobic particle, e.g. of 
polystyrene, is thus adsorbed very strongly to 
nitrocellulose membranes. The same can also be said for 
other flow matrices with comparable balance between 
2 5 hydrophilic and hydrophobic features. Unfortunately 

hydrophobic features of the particles promote non-specific 
adsorption of Reactant* and/or analyte . This decreases the 
sensitivity of the test methodology, in our systems we 
therefore chose to hydrophilize hydrophobic particles, e.g. 
30 by on their surface introducing hydrophilic groups, such as 
hydroxy groups. It is particularly convenient to coat 
hydrophobic particles with polyhydroxy polymers or other 
hydrophilic polymers, which preferably should be 
substituted with hydrophobic groups, e.g. hydrocarbyl 
35 groups such as phenyl. As specific examples of usable 

hydrocarbyl substituted hydrophilic polymers, those having 
polysaccharide structure, e.g. phenyldextran can be 
mentioned. Presence of the hydrophobic groups on a 
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hydrophilic polymer facilitates the adsorption of the 
polymer to hydrophobic particles. This decreases in turn 
the need of stabilising an adsorbed polymer via cross- 
linking. In industrial engineering this may be of great 
5 importance as cross - linking easily leads to particle 

aggregation, especially for the particles having the small 
dimensions often used in connection with the present 
invention. Introduction of hydrophilic groups on the 
particles means that covalent binding of biospecific 
10 affinity reactants to the particles more easily can be 
achieved. Also hydrophilisat ion as such decreases the 
tendency of non-specific adsorption in the detection zone. 

Particles intended for Reactant* to be detectable are 
15 usually smaller than those utilized for anchoring. Suitable 
particle diameters are usually chosen in the interval 
0.001-5 jim, often preferably colloidal dimensions, so 
called sol (i.e. spheric and monodisperse with a size in 
the interval 0.001-1 |im) . In principle the same particle 
2 0 material as for the anchoring particles may be used. Well 
known label particles are metal particles (e.g. gold sol), 
non- metal particles (Si0 2 , carbon, latex (polystyrene) and 
killed erythrocytes and bacteria) . For particles of non- 
colloidal dimensions it is true that they should be non- 
25 sedimentary under the conditions which are valid for 

transport in the matrix. Thus carbon particles (< 1 \im) , 
which have been more or less irregular and more or less 
polydisperse, have been used (Pharmacia AB, WO 96/22532) . 
The particles may be provided with groups facilitating 
30 their detection, e.g. by being provided with chromophore, 
fluorophore, radioactive compound, enzyme etc. In the 
invention it has been shown to be unexpectedly advantageous 
with fluorescent particles rather than coloured particles, 
such as carbon particles. 

35 
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The demands for balance between hydrophobic and hydrophilic 
features for label part icles are similar to those being 
true for the anchoring particles. 

When the Capturer with its anchoring particles is deposited 
in the detection zone it is essential that the conditions 
are chosen so that physical adsorption to the matrix is 
promoted. Drying is often essential. When the bonds between 
matrix and anchoring particles once have been formed it is 
often difficult to break them. However Reactant* shall be 
applied under conditions promoting the reactant to be 
maintained in suspension and does not promote physical 
adsorption of the particles to the matrix. If Reactant* is 
to be predeposited in the matrix it is essential that it is 
15 made in a way which promotes rapid resuspension for 

transport in the matrix. Compare below under the heading 
"Application zone for biospecific affinity reactants other 
than analyte (A R Z) " . 

20 In the detection zone, the analyte may bind directly or 

indirectly to the Capturer. In the last -mentioned case the 
Capturer is a biospecific affinity reactant which can bind 
to an additional reactant which in turn binds to the 
analyte via biospecific affinity. In this case this 
additional reactant need not be immobilized in the matrix 
from the beginning, but may be movably (diffusively) pre- 
deposited in the matrix in an area or zone separated from 
the detection zone, or it may be added together with or 
separately from the sample. If this additional reactant is 
in soluble form, the Capturer is advantageously one member 
of a specific binding pair, the other member of which is 
coupled or conjugated to the reactant. Examples of such 
specific binding pairs are immunological binding pairs, 
such as antigen-antibody and hapten-ant ibody , biotin-avidin 
35 or -streptavidin, lectin-sugar , nucleic acid duplex. 

The particle system according to the invention is 
particularly advantageous for allergy tests, where the 
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allergen with which the analyte (most often of IgE class) 
is to react usually is a complex mixture of up to 100 or 
even more different proteins. By covalent coupling of the 
proteins to particles and predeposi t ion thereof, a very 
5 robustly immobilized allergen is obtained, which allergen 
in contrast to allergen which is passively adsorbed to a 
matrix does not leak selectively more of certain 
components. This in combination with the fact that particle 
labels give a very good signal results in an extraordinary 
10 test system for allergy. The above applies to all tests 
where complex binders are used, e.g. autoantigens in the 
determination of autoimmune disease. 



A variant with soluble reactant (allergen) which is pre- 
15 deposited or is added together with the sample may also 
give other advantages in allergy tests, since on the one 
hand, the incubation time between particle label and 
allergen/analyte will be considerably longer, and, on the 
other hand, a soluble allergen is more available for 
2 0 reaction with the analyte than when the allergen is bound 
to a solid phase. 



Matrices 

25 The matrix defines the space in which the reactants are 
transported. The matrix may be the inner surface of a 
single flow channel (e.g. a capillary), the inner surface 
of a porous matrix having a system of flow channels 
extending through, etc. This type of matrices is called 

30 flow matrices below. Flow matrices may exist in the form of 
monoliths, sheets, columns, membranes, single flow channels 
having capillary dimensions or aggregated systems of such 
flow channels etc. They may also exist in the form of 
particles packed in column casings, compressed fibres etc. 

3 5 The inner surface of the matrices should be hydrophilic, so 
that aqueous media (usually water) may be absorbed and 
transported through the matrices. The smallest inner 
dimension of the flow channels should be sufficiently large 
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for allowing transport through the matrix of the reactants 
used. The rule of thumb is that suitable matrices are 
selectable among those having flow channels with the 
smallest inner dimension in the interval 0.4-1000 jam, 
preferably 0,4-100 jam if the matrix has a system of 
mutually communicating flow channels. Flow channels having 
the smallest inner dimension in the upper part of the broad 
interval (up to 1000 ^m) are primarily of interest for flow 
driven by an externally applied pressure/sucking. 

Matrices of interest are often built up from a polymer, 
e.g. nitrocellulose, nylon etc. The material in the matrix 
as well as the physical and geometrical design of the flow 
channels may vary along the flow depending on what a 
certain part of the matrix is to be utilized for (Pharmacia 
AB WO 96/22532; Medix WO 94/15215). 

Along the transport flow in the matrix there may be defined 
zones for application of sample (A S Z) , reactants (A R Z) , 
buffer (A B Z) , etc. and zones for detection (DZ) and 
calibrator (CZ, see below) . 

Flow matrices, which may be used in the particular type of 
tests, are described in previous patent publications 
(Behringwerke US 4.861.711; Unilever WO 88/08534; Abbott US 
5.120.643 and US 4.740.468; Becton Dickinson EP 284.232 and 
US • 4 . 855 . 240 ; Pharmacia AB WO 96/22532 etc.). 

Transport flow 

The direction of the transport flow is from an application 
zone towards a detection zone (DZ) . Exactly which zones the 
transport flow will pass is determined by the particular 
test- protocol. A transport flow may start from a point with 
radial spread and a flow front in the form of a circular 
periphery or a part thereof. A transport flow may also 
start from a zone in the form of a band and may have a 
straight flow front perpendicular to the direction of flow. 
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In a less preferred variant the transport flow proceeds 
from an application zone for sample, which at the same time 
is a zone for detection. The flow in this variant is spread 
5 out from the application/detection zone, preferably 
radially, .and may possibly pass additional downstream 
detection zones . 

The transport flow through the particular types of matrix 
10 may be achieved by influence of capillary forces, e.g. by 
starting off with a substantially dry matrix. As an aid a 
sucking body may be placed at the end of the flow. Flow, 
meaning transport mainly only of dissolved components, may 
be achieved if an electrical field is imposed across the 
15 matrix (in the flow direction) . 

The utilized flow is preferably lateral, i.e. parallel with 
the upper surface of the matrix. Also other types of flow 
(in depth in the matrix) may be used. 

20 

Relevant test protocols 

The invention may primarily be applied to non-competitive 
(non- inhibition) test variants but also to competitive 
(inhibition) test variants. The complexes being formed in 

25 different test protocols are described schematically below. 
It has been assumed that relevant reactants are monovalent 
regarding utilized binding sites. The protocols may be run 
as simultaneous or sequential variants regarding analyte 
and an added reactant . By simultaneous variants is meant 

30 that the analyte (sample) and the reactant in question 

migrate together at least during some part of the transport 
and preferably reach the detection zone simultaneously. By 
sequential variants is meant that the analyte (sample) at 
least during some part of the transport towards the 

35 detection zone migrates before a reactant and preferably 
reaches the detection zone before the reactant. The test 
protocols of the invention should always be simultaneous or 
sequential regarding analyte and Reactant*. " - " relates to 
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firm anchoring from the start. <•---■• relates to binding via 
biospecific affinity. 

— Sandwich prntnrnl • 
5 Capturer and Reactant* have biospecific affinity for the 
analyte. x is the number of moles of Capturer on the 
matrix, y is the number of moles of analyte (= the number 
of moles of Reactant*), being bound to the Capturer. 

10 Complex formed in the detection zone: 

Matrix ( -Capturer ) x . y ( -Capturer- - -analyte- - -Reactant 



15 



20 



25 



30 



*) . 



B . Sandwi nh pr ot.nml • 

The Capturer has biospecific affinity for Reactant I, which 
in turn has biospecific affinity for the analyte. Reactant* 
has biospecific affinity for the analyte. x is the number 
of moles of Capturer on the matrix, y is the number of 
moles of analyte (= the number of moles of Reactant*), 
being bound to the Capturer via Reactant I. y + z is the 
number of moles of Reactant I being bound to Capturer. 

Complex formed in the detection zone: 

Matrix ( -Capturer) x . z . y ( -Capturer- - -Reactant I ) z ( -Capturer- - - 
Reactant I analyte Reactant*) 



— Inhibition p mtnrnl ■ 
The Capturer is an analyte analogue and has binding sites 
equivalent to binding sites on the analyte. Reactant II has 
biospecific affinity to the analyte and to Capturer. 
Reactant* has biospecific affinity to Reactant II. x is the 
number of moles of Capturer on the matrix, y is the number 
of moles of Reactant II (= the number of moles of 
Reactant*), being bound to the matrix via Capturer. 
Reactant II is part of the complex in an amount related to 
35 the amount of analyte in the sample. 



Complex formed in the detection zone: 
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Matrix ( -Capturer) 



x-y 



{ -Capturer Reactant II Reactant*) 



10 



15 



20 



25 



30 



Inhihi f i on protorol : 

The Capturer exhibits biospecific affinity for both analyte 
and Reactant*. Reactant* is a detectable soluble analyte 
analogue, x and y are the number of moles of Reactant* and 
analyte respectively, being bound to the matrix via 
Capturer. x + y is the number of moles of Capturer on the 
matrix . 

Complex formed in the detection zone: 

Matrix ( -Capturer Reactant*) x ( -Capturer analyte) . 

Application zone for sample (A S Z) 

This type' of zone is to be found upstream of the detection 
zones for the intended analyte. 

Application zone for biospecific affinity reactants other 
than analyte (ArZ) 

The sequence of the application zones should ensure that 
the test protocols are simultaneous or sequential regarding 
analyte and Reactant*. This means that the application zone 
for reactants (A R Z) , inclusive for Reactant* (A R *Z) , should 
always be upstream of the detection zone. One or more 
reactants may be added in the same application zone. If the 
application zone is common to sample and at least one 
reactant (=A R Z/A S Z) , e.g. Reactant* (=A R .Z/A S Z), application 
may be performed simultaneously, e.g. that a sample and 
reactant are mixed before being applied in the zone. If 
desired the mixture may be pre- incubated so that the 
reactant binds in an intended way to the analyte or other 
components in the sample before application. One skilled in 
the art may with knowledge of different protocols easily 
determine which zones will be needed and in which order 
they are to be positioned. 
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Reactants being utilized in the method may be pre-deposited 
in the respective zone or be added when the determination 
method is performed. Pre-deposit ion means that the reactant 
in question is applied in advance and in such a way that it 
does not spread in the matrix until flow is initiated. 

Pre-deposition of reactants may take place by methods known 
per se. (See e.g. Behringwerke US 4.861.711; Unilever WO 
88/08534; Abbott US 5.120.643; Becton Dickinson EP 
284.232). It is important to take into consideration that 
the reactant in question should be able to dissolve when a 
liquid reaches a predeposited reactant. To ensure quick 
dissolution it is common to incorporate relevant reactants 
in substances being quickly dissolved by contact with the 
liquid medium used. This type of substances are often 
hydrophilic having polar and/or charged groups, such as 
hydroxy, carboxy, amino, sulphonate etc. In particular may 
be mentioned hydrophilic quickly soluble polymers, e.g. 
having carbohydrate structure, simple sugars including 
mono-, di- and oligosaccharides and corresponding sugar 
alcohols (mannitol, sorbitol etc.). It is common practice 
to first coat the relevant application zone with a layer of 
the quickly soluble substance, and then the reactant is 
applied, optionally followed by an additional layer of 
quickly soluble substance. An alternative way is to 
incorporate the reactant in particles of quickly soluble 
material which then are deposited in the relevant zone of 
the matrix. 

Zones for buffer (A^Z) 

Essential buffer systems may be included in solutions added 
simultaneously with samples and reactants. In conventional 
technique addition of buffer takes place in the application 
zone upstream of the other application zones. This has 
usually been equal to sample application zone. In the 
present invention application of buffer may be performed in 
optional position (see below) . 
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In a co-pending PCT application "Analytical method 
comprising addition in two or more positions and a device 
and test kit therefor" (based on SE 9704934-0) we describe 
an invention which in one variant provides a preferred 
5 embodiment of the present invention. The patent application 
is incorporated herein by reference. The invention in this 
separate patent application is based upon the discovery 
that liquid from two subsequent zones (AZ2 and AZ1) in a 
flow matrix may migrate after each other without being 

10 mixed, if liquid is applied to the downstream zone (AZ1) 
simultaneously or before applying liquid to the upstream 
zone. This has led to the possibility to achieve zonewise 
migration of optional reactants, included in the liquids, 
towards a detection zone. If the application zone for 

15 sample (A S Z) is placed downstream of the application zone 
for Reactant* (A R .Z) , the test protocol becomes sequential 
regarding Reactant*. Having an application zone only for 
liquid (buffer) ( A B Z ) between (A R .Z) and (A S Z) a wash of the 
detection zone DZ is performed between capture of analyte 

20 and capture of Reactant*. Such an intermediate buffer zone 
(A B Z) may also ensure that a reactant (including analyte) 
that is applied in a downstream zone, reaches DZ before a 
reactant, starting from an upstream application zone for 
liquid. The latter may be important if the matrix as suchr 

25 retards the reactant that has been applied in the 
downstream zone. 



Reactants may be included in the liquid that is applied to 
a zone. Alternatively, they may be predeposited in the zone 
30 where the corresponding liquid is to be applied or in a 
zone positioned between this and the nearest downstream 
zone for application of liquid. 

This separate invention allows for application of buffer in 
35 the present invention to be performed in optional position. 
According to conventional technique addition of buffer has 
only been possible in the application zone, upstream of the 
other application zones. 



WO 99/36780 



14 



PCT/SE98/02462 



This embodiment of the invention is particularly 
interesting for methods being sequential regarding 



Reactant * . 



Analytes 

The invention is primarily adapted for determination of 
biospecific affinity reactants of the types initially 
mentioned. The analyte may be a cell or a virus or a part 
thereof. In particular antigen may be mentioned, such as an 
immunoglobulin or an antibody. For immunoglobulins the 
determination may relate to a certain Ig and/or a certain 
Ig subclass. For antibody the determination may relate to a 
certain specificity, optionally also the Ig class or Ig 
subclass of the antibody. Relevant Ig classes are IgA, IgD, 
IgE, IgG and IgM. Relevant Ig subclasses are IgGl, IgG2 , 
IgG3 and IgG4 . 

In sandwich variants (according to protocols A and B above) 
the analyte may be an antibody, directed to an 
allergen/antigen/hapten, and derive from a certain species, 
a certain Ig class or a certain Ig subclass. In this case 
Reactant* may be an analytically detectable antibody 
directed to an epitope being specific for the species, Ig 
class or Ig subclass with Capturer (protocol A) and 
Reactant I (protocol B) as the allergen/antigen/hapten. 
Alternatively the reverse is chosen i.e. Capturer and 
Reactant I, respectively, is the antibody directed to the 
analyte. in the case where the analyte is an antigen in 
general, for protocol A both the Capturer and Reactant* may 
be antibodies directed to the antigen. For protocol B it is 
Reactant I and Reactant* that are antibodies directed to 
the antigen. 

Competitive variants are the most interesting for low 
molecular analytes. Illustrative examples are antigen and 
hapten. For protocol C the Capturer may be the antigen or 
the hapten, firmly anchored to the matrix, Reactant II may 
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be an antibody, directed to the antigen, and Reactant* may- 
be an antibody directed to Reactant II. For protocol D the 
Capturer may be an antibody directed to the analyte and 
Reactant* may be the analyte labelled with an analytically 
5 detectable group. 

The method of the invention may be performed as part of 
diagnosing allergy or autoimmune disease. 

10 It has been particularly interesting for the inventors to 
measure ant i -allergen antibodies of IgE or IgG class, for 
the latter preferably with emphasis on some of the 
mentioned subclasses. Measurement of allergen- specif ic 
antibodies may be utilized in connection with diagnosing of 

15 IgE mediated allergy. 

The invention has, as already mentioned above, proved to be 
particularly suitable in the case where the Capturer 
consists of a mixture of different components, e.g. 
20 allergen, which often consist of mixtures of several 

different allergenic components and where the analyte is. 
antibodies directed to individual components in the 
mixture . 

25 Samples 

Relevant samples may be of biological origin, e.g. from 
different body fluids (whole blood, serum, plasma, urine, 
tear fluid, cerebrospinal fluid etc.), from cell culture 
media, processing procedures in biotechnology, from food 
30 stuff, from the environment (environment analysis samples) 
etc. The samples may be pre- treated in order to fit e.g. 
the matrix, the test protocol involved etc. 

Calibrators 

3 5 Determination methods of the type to which the invention 

relates involves measurement of the detectable signal from 
the analytically detectable reactant (Reactant*) and the 
measured signal (sample value) is taken as a measure of the 
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amount of analyte in the sample. To transfer the 
measurement signal to actual amounts of analyte the signal 
is usually compared to the corresponding signal (calibrator 
value) of known standard amounts of analyte (calibrators) . 
In connection with the present invention a new calibrator 
system has been developed which applied to the present 
invention constitutes a best embodiment. 

This separate invention means that the used calibrator in 
advance has been anchored to a matrix (matrix calibrator) , 
preferably of the same type as the one utilized for sample 
run. When measuring the calibrator values matrix calibrator 
is allowed to bind to Reactant* and then the measurement 
signal from Reactant* is measured in a way known per se . By 
15 utilizing different amounts of matrix calibrator a series 
of calibrator values may be obtained corresponding to 
different pre -determined amounts of analyte in sample 
(standard amounts, dose response curve, calibration curve). 

2 0 Instead of anchoring the calibrator in advance to the 

matrix, a reactant. capable of binding the calibrator may be 
anchored and the calibrator is then added in connection 
with the determination of calibrator value. When a 
calibrator binder is bound to the matrix, the calibrator 

25 may either be movably (diffusively) pre-deposi ted in the 

matrix in a zone or area separated from the detection zone, 
or^ may be added together with or separately from the 
sample . 



30 



Applied to the present invention our new calibrator system 
primarily involves that the transport flow passes one or 
more zones with a calibrator firmly anchored to the matrix 
in the respective calibrator zone (KZ) . 

35 Anchoring of a calibrator or a calibrator binder to the 
matrix in a calibrator zone may be performed according to 
the same principles as for anchoring of Reactant I to a 
detection zone. The calibrator binder is usually one member 
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of a specific binding pair (reactant pair) , the other 
member of the binding pair being coupled or conjugated to 
the calibrator substance. Examples of such specific binding 
pairs have been mentioned above in connection with the 
5 description of the Capturer. 

Calibrator zones should be located downstream of the 
application zone for liquid, intended for transport of 
Reactant*. In relation to the detection zone (DZ) , the 
10 calibrator zone is preferably located upstream. 

Our invention relating to calibrators is described in 
detail in our co-pending PCT application with 'the title "A 
method using a new calibrator and a device and test kit 
15 including the calibrator" (based on SE 9704933-2). This 
application is incorporated herein by reference. 

A second main aspect of the invention 

This aspect of the invention is a kit exhibiting (a) an 
20 analytically detectable biospecific affinity reactant 
(Reactant*), in which the label group is particles, 
together with (b) a flow matrix having a detection zone in 
which a Capturer is firmly anchored via particles which 
preferably are smaller than the smallest inner dimension of 
25 the flow channels. Relevant particles and flow channels are 
according to what has been mentioned above. The flow matrix 
may exhibit application zones, pre-deposited reactants etc. 
according to the above . 

3 0 The invention is illustrated in the experimental part and 
defined in the "claims. 

EXAMPLE 1: COMPARISON BETWEEN BIRCH ALLERGEN BOUND VIA 
PARTICLES OR DIRECTLY ADSORBED TO . THE DETECTION ZONE 

35 

The example is based on determination of IgE specific to 
birch allergen. To show the strength of the invention the 
response obtained with a number of patient samples is 
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compared in a test variant where 1) the allergen extract 
has been coupled covalently to polystyrene particles coated 
with phenyldextran deposited in the detection zone with 2) 
allergen extract directly deposited and passively bound to 
a nitrocellulose membrane. 

Methods and materials 

Adsorption of nhqnvldpyfr^ t-o p^iy p t-vi-^ p^riH^ . 
Phenyldextran (substitution degree: 1 phenyl group on each 
fifth monosaccharide unit = 20%, Mw dextran 40,000, 
Pharmacia Biotech AB, Uppsala, Sweden) dissolved in 
.deionized water to various concentrations was adsorbed with 
stirring to polystyrene particles (0,49 urn, Bangs 
Laboratories): 1) 4-5 mg/ml , 8-10% particle suspension, RT 
0,5 h; 2) 5 mg/ml, 5% particle suspension, RT, l h; 3) 20 
mg/ml, 2% particle suspension, overnight. The particles 
were then washed twice in deionized water. The particle 
suspension was centrifuged between each incubation and wash 
(12,100 g, 30 minutes, Beckman J2-21). 

Rxt . rfirfinn of M fhirr-h noil en B ^,g a vorr,, ^ ^ . x part 
(weight) of birch pollen (Allergen, Sweden) was extracted 
with 10 parts (volume) of 0,1 M of phosphate buffer, pH 
7.4. The extraction was continued for 2 h on a shaker table 
(200 pulses/minute) at + 4°C. The extract was centrifuged at 
4000 rpm for 1,75 h. After filtration the t3-extract was 
applied to a PD-10 column (Pharmacia Biotech AB, Sweden) 
and eluted in 0,1 M NaHC0 3 , pH 8.5. The t3-eluate 
(designated: t3-extract 1/14) was taken to amino acid 
analysis for determination of the total level of protein. 

Coupling of t-wvf.rart- to pniy^yrp n p pa rHn 1p . 
parfirl^) : t3-extract was coupled to phenyldextran coated 
polystyrene particles with CDAP ( 1 -cyano-4 -dimethylamino- 
pyridinium bromide) (Kohn J and Wilchek M, FEBS Letters 
154 (1) (1983) 209-210) . 
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Polystyrene particles (2128 mg) coated with phenyldextran 
in 30% (by volume) acetone, 2% particle suspension, were 
activated with 954 mg CDAP (100 mg/ml in 30% acetone) and 
7.63 ml of 0,2 M t riethylamine (TEA, Riedel-de Haen, 
5 Germany) . CDAP was added with stirring and TEA was added 
dropwise for 90 seconds and stirring for a total of 120 s. 
The reaction was stopped by addition of 30% acetone (4 fold 
the volume) and centrif ugat ion at 12,400 g for 35 minutes. 
The particles were washed once with deionized water. 

10 

640 ml of t3-extract 1/14 in 0,1 M NaHCO, , pH 8.5, were 
added to the activated particles and the coupling reaction 
was performed for 1 h on a shaker table. The suspension was 
centrifuged and decanted before the particles were 
15 deactivated with 0.05 M aspartic acid and 0.05 M glutamic 
acid in 0.1 M NaHC0 3 , pH 8.5. Incubation was effected on a 
shaker table overnight at +4°C. The particles were washed 
by centrifugation twice with 50 mM NaP0 4/ 0.05% NaN 3/ pH 
7.4. 

20 

The concentration of particles was determined by a 
spectrophotometer at 600 nm with uncoated polystyrene 
particles as a reference. t3 -coupled polystyrene particles 
were taken to amino acid analysis for determination of the 
25 total level of protein. 

Deposition of 1 3 -extract and t3-part.jr1ps on mfimhr^np 
(detect i on zone) : To sheets of nitrocellulose with a 
polyester backing (Whatman, 8 fxm, width 5 cm) zones of t3- 
extract 1/14 were applied with Linear Striper ( I VEK 
Corporation) with a flow of 1 |il/s and 1 jal/cm. The t3- 
extract 1/14 was deposited undiluted and also diluted 1:1 
in 0.1 M NaHC0 3 , pH 8.5 (t3-extract 1/28). T3-particles 
were diluted to 4% particle level in 50 mM NaP0 4/ 6% 
lactose, 0.05% NaN 3 , pH 7.4. 
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Sheets with deposited material were dried for 1 hour at 
30°C. The sheets were cut into strips with a width of 0.5 
cm (Matrix 1201 Membrane Cutter, Kinematics Automation) . 

5 Carbon particle conjugate (React-.ani-* i - Monoclonal anti- 

human IgE antibody (anti-hlgE) was adsorbed to carbon 
particles (splOO, < 1 |im, Degussa, Germany) according to WO 
96/22532. The final suspension diluted in test buffer 
contained 300 fig /ml carbon particles. 

10 

Test methodology : Strips were mounted on a surface inclined 
about 16° from the bench plane. Sucking membranes (width 3 
cm, Whatman, 17 Chr) were placed 0.5 cm into the end of the 
strip. To obtain a constant pressure metal weights were put 
15 on the sucking membranes. 

Samples and reagents were pipetted in the order below. Each 
sample and reagent volume was allowed to migrate into the 
membrane before the subsequent volume was pipetted. 

20 

1) 30 |il of test buffer (0.1 M Tris-HCl, 0.6 M NaCl , 10% 
sucrose, 3% bovine serum albumin, 0.05% bovine 
gammaglobulin, pH 7.4) 

2) 30 (il serum sample 

25 3) 20 fil of test buffer (the same as in step 1) 

4) 20 (il of carbon particle conjugate (anti-hlgE antibody 
adsorbed to carbon particles, 300 (ig/ml , diluted in 
test buffer) 

5) 2 x 30 jil of test buffer 

3 0 6) The carbon blackening of the detection zone was 

measured as absorbance with Ultroscan XL, Enhanced 
Laser Densiometer (LKB) . 
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RESULTS 

Amount of protein in the detection zone 

Table 1 Deposited amount of t3 in the detection zone 

5 

Deposition solution/ Amount of protein in 

suspension reaction zone 

per 0.5 cm strip (ng) 



t3-extract 1/14 410 

t3-extract 1/28 205 

t3-coupled particles 226 
(4%) 



Table 2 

Lateral immuno-chromatography with (i) directly adsorbed 
t3 -extract and (ii) t3 -coupled particles in the detection 
zone. Uptake of t3 positive and negative serum samples, 
determined concerning concentration with Pharmacia CAP 
system (Pharmacia & Upjohn Diagnostics AB, Sweden) . 



Deposition solution/ 


35534 


35696 


35711 


36429 


suspension 
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(3.1 


(29.4 


(neg, 




KU/L) 


KU/L) 


KU/L) 


< 0.35 
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5* 
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4% t3-coupled 
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474 
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particles 










* = Absorbance (xlOOO) 
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reaction 


zone when the 


label 



has been bound . 
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Conclusion 

The experiments show that the same amount of birch allergen 
deposited in the form of coupled particles gives 
significantly higher binding of birch- specif ic IgE- 
5 antibodies as compared to when the allergen is deposited 
directly on the membrane. 

In similar experiments different monodisperse polystyrene 
particles (Bangs Laboratories) were used as anchoring 

10 particles and instead of carbon particles, different 
diameters of fluorescent polystyrene were used. The 
diameters of the anchoring particles varied in the 
different experiments in the interval 0.28-3 jim. The 
diameters of the label particles varied in the different 

15 experiments in the interval 0.1-0.5 (am. The results 

followed generally the results for carbon particles as 
presented in detail above. 

2 0 EXAMPLE 2: DETERMINATION OF BIRCH- SPECIFIC IgE WITH TEST 

VARIANT WHERE ALLERGENS HAVE BEEN PRE -DEPOSITED IN THE 
APPLICATION ZONE 

Methods and materials 

25 Biotinvlation of birch pollen allpmpn - Extraction of t3 

(birch pollen; Betula verrucosa) was performed as described 
previously except that the centrifuged and filtrated 
solution was applied to a PD-10 column and eluted into 
deionized water. The t3-eluate was freeze-dried (LSL 

3 0 SECFROID, LYOLAB F, pump: LEYBOLD TRIVAC D8B) . 

Freeze-dried t3 -material was dissolved in 0.15 M KP0 4 , 0.15 
M NaCl , pH 7.8. Determination of content was performed by 
aminoacid analysis. To the material was added 125 I - labelled 
3 5 t3 and the mixture was applied to a PD-10 column 

equilibrated with 25 ml of 0.15 M KP0 4 , 0.15 M NaCl , pH" 
7.8. Biot inylation of t3 -allergen was carried out according 
to recommended conditions from the supplier (Pierce) . To 3 
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mg of eluted t3 -extract (2.0 ml) was then added 0.138 ml of 
biotin-LC-Sulfo-NHS (3.59 mM, Pierce), and incubation was 
performed on a shaker for 1 hour at room temperature . The 
coupling reaction was stopped by the addition of 50 jiL of 2 
5 M glycine. The extract was then applied to a gel filtration 
column PD-10 equilibrated with 50 mM NaP0 4 , 0.15 M NaCl , pH 
7.4. Yields and final protein concentration were determined 
from the obtained radioactivity. 

0 Coup l in g of Streptavi di n to polystyrene partirlp.g - 

Streptavidin (Molecular Probes) was covalently coupled to 
phenyldextran-adsorbed polystyrene particles with CDAP (1- 
cyano-4 -dimethylamino-pyridinium bromide) (Kohn J and 
Wilchek M , FEBS Letters 154(1) (1983) 209-210). 

5 

Desalting and buffer change of streptavidin was performed 
by gel filtration (PD-10) in NaHCQ 3 , 0.1 M, pH 8.5. 600 mg 
of phenyldext ran- coated polystyrene particles in a 2 % 
solution in 30 % (by volume) acetone were activated by 4.5 
0 ml of CDAP (0.44 M) and 3.6 ml of TEA (0.2 M triethylamine , 
Riedel-deHaen) . CDAP was added with stirring for 60 seconds 
and TEA for 120 seconds. The particles were then washed 
with 30 % (by volume) acetone and centrifuged at 12,100 g 
(25 minutes, Beckman, J-21, JA-20, 10,000 rpm) . 

5 

20.6 mg of streptavidin were coupled to 350 mg of activated 
particles with incubation on a shaker for 1.5 hours at 
+4°C. The particles were then centrifuged before 
deactivation was carried out with 0.05 M glutamic acid and 
0 0.05 M aspartic acid in NaHC0 3 buffer. Incubation was 
effected with stirring overnight at +4°C. The coupled 
particles were then washed twice with 50 mM NaP0 4 , 0.05 % 
NaN 3 , pH 7.4. 

5 The particle concentration was determined 

spectrophotometrically at A 600 nm with untreated particles 
as reference. 
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Deposition Of StTftntaviriin-mnplpH parMrlP.g on 

n i t.rocH1u1o . se membrane : To sheets of nitrocellulose with 
a polyester backing (Whatman, 8 jim, 5 cm width) zones of 
5 streptavidin-coupled particles diluted to 1 % particle 

content in 10 mM NaP04 , 5 % sucrose, 5 % dextran 5000, pH 
7.4, were applied with a Linear Striper ( IVEK Corporation). 

The deposition flow was 2.5 )al/cm and the rate 20 mm/sec. 
10 The deposits were dried for 1 hour at 3 0°C, whereupon the 

sheets were cut to 0 . 5 cm wide strips (Matrix 1201 Membrane 
Cutter, Kinematics Automation) . 

Deposition of biotinvlated al 1 praen on f iUpr p^p^r - 10 x 5 
15 mm filters were cut from filter papers (Whatman 3) . 10 jil 
of biotinylated t3 (77 ng) in 50 mM phosphate buffer, pH 
7.4, BSA 6 %, were dispensed to the filters, and the 
filters were dried at 30°C for 45 minutes. 

20 CQUPlinQ Of anti-hlgR antibo d ies to d^.prf.ion parM rO ^ ■ 
Antibodies to hlgE cleaved with pepsin to f ab ' 2 fragments 
were coupled to fluorescent polystyrene particles having 
aldehyde groups on their surface (Molecular Probes C- 17177 
TransFluoSpheres, aldehyde -sulphate microspheres, 0.1 jam, 

2 5 633/72 0, 2 % solids) . 2 3 mg of antibody were coupled to 6 6 
mg of particles in 50 mM NaP0 4 buffer, pH 6, overnight at 
room temperature. Then 205 jxL of NaCNBH 4 (5 M) were added 
to reduce the coupling for 3 hours at room temperature. 
After centrifugation at 20,800 x g (50 minutes in Eppendorf 

30 5417R, 14,000 rpm) , deactivation was performed in 0.05 M 
glutamic acid and 0.05 M aspartic acid in deionized water, 
pH 6.5, overnight with stirring at room temperature. 
Centrifugation was then carried out at 20,800 x g (50 min) . 
After blocking with 0.2 % BSA in 50 mM NaP0 4 , pH 7.4, with 

35 0.05 % NaN 3 and incubation overnight at +4°C, 

centrifugation was performed again at 20,800 x g (50 min) . 
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Washing twice with and storage in blocking buffer was then 
done. The particle concentration was determined in a 
fluori meter ( Perkin-El mer LS50B) with a standard curve 
prepared with the original particle. Coupled protein 
5 concentration was determined by having radioactive anti- 
hlgE present during the coupling. 

Test procedure: Strips were mounted to a surface inclined 
about 16° from the bench plane. Sucking membranes (3.5 cm 

10 width, Schleicher & Schuell, GB004) were placed 0.5 cm into 
the upper end of the strip. To obtain constant pressure , 
metal weights were placed on the sucking membranes . Samples 
and reagents were then pipetted successively as described 
below. Each sample and reagent volume was sucked into the 

15 membrane before the following volume was pipetted. 

1) Prewash with 3 0 jxl of 5 0 mM NaP0 4 , 0.15 M NaCl , pH 1. 4 . 

2) A filter with predeposited biotinylated IgE was placed 
at the bottom of the strip. 

20 3) 30 jutl of serum were pipetted to each filter. 

4) 20 \xl of test buffer (0.1 NaP0 4 , 0.15 M NaCl , 10 % 
sucrose, 3 % BSA, 0.05 % bovine gammaglobulin, 0.05 % NaN 3 , 
pH 7.4) were added to the filter. 

5) The allergen filter was removed. 

25 6) 20 \il of detection conjugate (75 p.g/ml ) diluted in test 
buffer. 

7) 2 x 30 \il of test buffer. 

8) The fluorescence of the detection zone was measured as a 
response area (Vmm) with a scanning red laser fluorometer 

30 (635 nm) . 

Selected serum samples included negative, weakly positive 
and a high positive serum. 
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Results 



Sample 


IgE cone . 


Group 


Response area 




(KU/L) 




(Vmm) 
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weak"] v no<=; 


U . 0 8 3 


35713 


0 . 8 


weakly pos . 


0.037 


35803 


0 . 9 


weakly pos. 


0.361 


35805 


1 . 1 


weakly pos . 


0 . 166 


37692 


neg . 


neg . 


0.001 


35592 


neg . 


neg . 


0 . 096 


— 3 55 93 


neg. 


neg . 


0 .006 


35599 


neg . 


neg . 


0 . 002 


— 3 5716 


54 


pos . 


2 . 507 



The results show that the principle of predeposited 
allergens (or antigens) in the application zone and a 
general binder in the reaction zone functions well. 
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1. A method associated with analytical methods in a flow 
matrix, which methods utilize biospecific affinity 
reactions to detect an analyte in a sample, and which 
comprises : 

i. allowing the sample (analyte) and an analytically 
detectable reactant (Reactant*) migrate through flow 
channels in a flow matrix to a detection zone <DZ) 
located in the matrix, in which there is a firmly 
anchored biospecific affinity reactant (Capturer) , 
wherein 

ii. Reactant* is captured in the detection zone (DZ) in 
an amount, being related to the amount of analyte in 
the sample, 

characterized in that 

A) Reactant* has particles as an analytically 
detectable group, and 

B) the Capturer is anchored to the matrix via 
immobilized particles, which preferably exhibit 
hydrophilic groups on their surface. 

2. The method according to claim 1, characterized in that 
the flow occurs laterally in the matrix. 

3. The method according to claim 1 or 2, characterized in 
that the flow is driven by capillary forces. 

4. The method according to any of the claims 1-3, 
characterized in that the Capturer is capable of 

binding via biospecific affinity a reactant which in 
turn binds analyte biospecif ically . 

5. The method according to claim 4, characterized in that 
said reactant is applied with the sample or is 
predeposited in the matrix upstream of the detection 



WO 99/36780 W PCT/SE98/02462 

28 

zone (DZ) such that the reactant can react with analyte 
before reaching the detection zone (DZ) . 

6. The method according to any of claims 1-5, 
characterized in that the particles anchoring the 
Capturer have a size which is smaller than the smallest 
inner dimension of the flow channels of the matrix. 

7. The method according to any of the claims 1-6, 
characterized in that the particles, which anchor the 
Capturer, have a size being in the range of 0.1-1000 

_ l^m, preferably the range of 0.1-100 jim. 

8. The method according to any of the claims 1-7, 
characterized in that the label particles have a 

diameter in the range of 0.01-5 fim. 

9. The method according to any of the claims 1-8, 
characterized in that the flow channels have the 

smallest inner dimension in the range of 0.4-1000 |^m, 
preferably 0.4-100 jam. 

10. The method according to any of the claims 1-9, 
characterized in that the label particles are 

- fluorescent or coloured. 



11. The method according to any of the claims 1-10, 
characterized in that Reactant* is predeposited in the 
matrix upstream of the detection zone (DZ) and 
preferably upstream of the sample application site. 

12. The method according to any of the claims 1-11, 
characterized in that the particles, which anchor the 
Capturer to the matrix, are a synthetic polymer or a 
semisynthetic polymer or a biopolymer which on its 
surface exhibits hydrophilic groups. 
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13. The method according to any of the claims 1-12, 
characterized in that the determination method is of 
sandwich type in which Reactant* is captured in the 
detection zone (DZ) by formation of the ternary complex 

Reactant* analyte Reactant*, wherein Reactant' and 

Reactant* are able to simultaneously bind analyte 
biospecif ically and Reactant 1 is the firmly anchored 
Capturer or a reactant to which the Capturer may bind 
via biospecific affinity. 

14. The method according to claim 13, characterized in that 
the analyte is an antibody with specificity for either 
Reactant' or Reactant*, and that 

a) Reactant 1 is an ant igen/hapten and Reactant* is an 
antibody directed to a constant antibody region on 
the analyte, when the antibody specificity of the 
analyte is directed to Reactant ' , or 

b) Reactant* is an antigen/hapten and Reactant' is an 
antibody directed to a constant antibody region on 
the analyte, when the antibody specificity of the 
analyte is directed to Reactant 1 . 

15. The method according to claim 13, characterized in that 
the analyte is an antigen and Reactant' and Reactant* 
are antibodies with specificity for epitopes on the 
analyte. 

16. The method according to any of the claims 13-14, 
characterized in that the analyte is of IgE class 
directed to an allergen. 



17. The method according to any one of the claims 1-16, 
characterized in that the determination method is 
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performed in connection with diagnosing allergy or 
autoimmune disease . 

18. A test kit for performing analytical methods in a flow 
5 matrix, which methods utilize biospecific affinity 

reactions to detect an analyte in a sample, which kit 
comprises (i) a flow matrix having a detection zone 
(DZ) , in which there is a firmly anchored biospecific 
affinity reactant (Capturer) , and (ii) an analytically 
10 detectable reactant (Reactant*) , 

characterized in that 

A) Reactant* has particles as an analytically 
detectable group, and 

B) the Capturer is anchored to the matrix via 

15 immobilized particles, which preferably exhibit 

hydrophilic groups on their surface. 

19. The kit according to claim 18, characterized in that 
the matrix is a lateral flow matrix. 



20 



20. The kit according to claim 18 or 19, characterized in 

that the flow in the matrix is driven by capillary 
forces . 



25 21. The kit according to any of the claims 18-20, 

characterized in that the Capturer is capable of 

binding via biospecifc affinity a reactant which in 
turn binds analyte biospecif ically . 

30 22. The kit according to claim 21, characterized in that 
said reactant is applied with the sample or is 
predeposited in the matrix upstream of the detection 
zone (DZ ) such that the reactant can react with analyte 
before reaching the detection zone (DZ) . 



23 . 



The kit according to any one of claims 18-22, 
characterized in that the particles anchoring the 
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Capturer have a size which is smaller than the smalles 
inner dimension of the flow channels of the matrix. 

24. The kit according to any of the claims 18-23, 
characterized in that the particles, which anchor the 
Capturer, have a size being in the range of 0.1-1000 
jam, preferably the range of 0.1-100 jam. 

25. The kit according to any of the claims 18-24, 
characterized in that the label particles have a 

diameter in the range of 0.01-5 jim. 

26. The kit according to any of the claims 18-25, 
characterized in that the flow channels have the 

smallest inner dimension in the range of 0.4-1000 jam, - 
preferably 0.4-100 jam. 

27. The kit according to any of the claims 18-26, 
characterized in that the label particles are 
fluorescent or coloured. 

28. The kit according to any of the claims 18-27, 
characterized in that Reactant* is predeposited in the 
matrix upstream of the detection zone (DZ) and 
preferably upstream of the sample application site. 

29. The kit according to any of the claims 18-28, 
characterized in that the particles, which anchor the 
Capturer to the matrix, are a synthetic polymer or a 
semisynthetic polymer or a biopolymer which on its 
surface exhibits hydrophilic groups. 

30. The kit according to any of the claims 18-29, 
characterized in that the kit is intended for a 
determination method of sandwich type in which 
Reactant*- is captured in the detection zone (DZ) by 
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formation of the ternary complex Reactant ' analyte 

Reactant*, wherein Reactant' and Reactant* are able to 
simultaneously bind analyte biospecif ically and 
Reactant' is the firmly anchored Capturer or a reactant 
5 to which the Capturer may bind via biospecific 

affinity . 



31. The kit according to claim 30, characterized in that 

the analyte is an antibody with specificity for either 
10 Reactant 1 or Reactant*, and that 

a) Reactant 1 is an ant igen/hapten and Reactant* is an 
.„ antibody directed to a constant antibody region on 

. the analyte, when the antibody specificity of the 
analyte is directed to Reactant ' , or 
15 b) Reactant* is an antigen/hapten and Reactant* is an 

antibody directed to a constant antibody region on 
the analyte, when the antibody specificity of the 
analyte is directed to Reactant*. 



20 32. The kit according to claim 30, characterized in that 

the analyte is an antigen and Reactant' and Reactant* 
are antibodies with a specificity for epitopes on the 
analyte . 

25 33. The kit according to claim 30 or 31, characterized in 

that the analyte is of IgE class directed to an 
allergen . 

34. The kit according to any of the claims 18-33, 
3 0 characterized in that the determination method is 

performed in connection with diagnosing allergy or 
autoimmune disease. 
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ANALYSMETOD MED PARTIKLAR OCH TESTKIT FOR UTFORANDE AV 

METODEN 

Teknikomrad 

Uppfinningen avser bestamningsmetoder som utnyttjar bio- 
specifika af f initetsreaktioner i kombination med en 
analytiskt detekterbar reaktant (Reaktant*) for att 
bestamma en analyt i ett prov. Metoderna innebar att man 
utnyttjar matriser som omger ett vatskeflode vilket 
transporterar analyt och reaktanter till en detektionszon 
(DZ) i/p£ matrisen. I detektionszonen finns en biospecifik 
af f initetsreaktant (Fdngare) fast forankrad till matrisen, 
vilket mojliggor att det i detektionszonen kan bildas ett 
komplex ( inneh&llande Reaktant* och Fdngaren) i en mangd 
som &terspeglar mangden analyt i provet . Uppfinningen avser 
aven testkit for utforande av metoden. 

Med reaktanter . (inklusive analyten) , som uppvisar biospe- 
cifik affinitet (bioaffina reaktanter) och darmed kan 
utnyttjas i uppfinningen, avses enskilda medlemmar i 
reaktantparen : antigen/hapten - antikropp; biotin- 
avidin/streptavidin; tvA komplementara enkelkedjor av 
nukleinsyra etc. Till antikroppar raknas antigen-bindande 

ant ikropps fragment s&som Fab, F(ab) 2 ', enkelkedj e-Fv- 
. (scFv) -antikroppar etc. Aktuella reaktanter behover inte 
vara naturligt forekommande utan kan aven vara syntetiskt 
framstallda molekyler/bindare . 

Den aktuella typen av testmetodik har tidigare framst ut- 
nytt jats for biospecif ika af f initetsreaktanter dar .minst 
den ena i ett utnyttjat re^ktantpar har uppvisat 
proteins truktur, speciellt i samband med sd kallade 
immunkemiska bestamningsf orf aranden . 

Biospecifika af f initetsreaktionerna utfors framst i 
vattenhaltiga medier (exempelvis vatten) . 

Tidigare utnyttjad teknik 

Det ar tidigare kant hur man forankrar Fingare till den 
aktuella "typen av matriser. Ett alternativ har varit att 
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gora detta via partiklar, som deponerats i/pA matrisen. 
FAngaren har i sin tur varit bunden till partiklarna via 
bindningar, som ar stabila under de betingelser som galler 
for att fdnga upp Reaktant* i detektionszonen . Bindningen 
5 mellan FAngare och partikel har vanligen varit kovalent, 
men aveh fysikalisk och biospecifik adsorption kan ha 
utnyttjats. Se bland annat Abbott /Syntex US 4,740,468; 
Abbott EP 472,376; Hybritech EP 437,287 och EP 200,381; 
Grace & Co EP 420,053; Fuji Photo Film US 4,657,739; Boehr- 

10 inger Mannheim WO 94/06012. Markorgrupper som ar lampliga 
att utnyttja for Reaktant* i den aktuella typen av tester 
ar valkanda, daribland 'partiklar (Pharmacia AB WO 96/22532; 
Unilever WO 88/08534; Abbott Laboratories US 5,120,643, 
Becton Dickinson EP 284,232 etc). Kombinationen partiklar 

15 som detekterbar grupp och som f orankringspartiklar ar ocks£ 
kand fr&n flera av ovannamnda pub! ikati oner. Se exempelvis 
Boehringer Mannheim EP 462,376. 

Nackdelar med tidigare teknik och mil med uppfinningen 

2 0 Vid tidigare kanda bestamningsmetoder av det 

inledningsvis namnda slaget har det ofta funnits ett behov 
av forbattrad detektionskanslighet . Dessutom har det ofta 
varit onskvart med system som ar lattare att framstalla. 
Uppfinningen siktar mot f orbattringar med avseende p& 

2 5 dessa problems tallningar . 

Uppfinningen 

Vi har. nu upptackt att . f orankring av F^ngaren via partik- 
lar, som f oretradesvis ar mindre an minsta innerm^tt hos 

3 0 f lodeskanalerna i en f lode^matris , fungerar overraskande 

bra tillsammans med Reaktant*, i vilken den analytiskt 
indikerbara gruppen ar partiklar. Uppfinningen ar s&ledes 
en testmetodik enligt vad som sagts inledningsvis och 
kannetecknas av att: 
35 a) den analytiskt detekterbara reaktanten (Reaktant*) har 

som markorgrupp partiklar, och 
b) FSngaren ar forankrad till matrisen via partiklar, som 
f oretradesvis har s&dana dimensioner att de, som 
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s&dana, skulle kunna transporteras i flodet som g£r 
genom matrisen. 
Partiklarna skall, sarskilt nar de ar mindre an 
f lodeskanalerna i matrisen, garna p£ sin yta uppvisa 
5 hydrofila grupper, som ej tillhor den till partiklarna 
bundna biospecifika af f initetsreaktanten . Foredragna 
hydrofila grupper ar oladdade (vanligen i form av 
alkoholiska hydroxy lgrupper) . 

I princip kan markorpartiklar och f orankringspartiklar 
10 vara av samma slag, bara man tillser att 

f orankringspartiklarna inte stor detektion av Reaktant* i 
- detektionszonen . 

Partiklar / som ar avsedda for forankring av F&ngare i DZ, 
skall, som ovan namnts, f oretradesvis vara mindre an 
15 f lodeskanalernas minsta innermAtt . Lampliga 

partikelstorlekar (storsta ytterm&tt/diametrar ) ligger i 
intervallet 0,1-1000 nm, med foretrade for 0,1-100 |im. 
Hansyn m&ste i varje speciellt fall tas till 

f lodeskanalernas minsta innerm&tt i den matris som anvands . 
20 Partiklarna som anvands kan vara polydispersa eller 

monodispef sa . Deras form kan variera allt fr&n sfariska 
till^helt , oregelbundna. Bland lampliga partikelmaterial kan 

namnas Si0 2 , och andra polymera material sisom organiska 
polymerer valda bland 

2 5 (a) syntetiska polymerer, exempelvis 

kondensationspolymerer , additionspolymerer etc . Bland 
additionspolymerer kan speciellt namnas de som ar 
baserade p£ monomerer valda bland alkylvinyleter , 
arylvinyleter , vinylar^n (s^som styren och 
30 divinylbenzen) , alkylalken, akrylat, metakrylat, ak- 

rylamid,' meitakrylamid etc, och 
(b) biopolymerer exempelvis polysackarider (agaros, 

dextran, starkelse) som eventuelt kan vara syntetiskt 
. tvarbundna (exempel pS. semisyntetisk polymer) etc. 

3 5 I sammanhanget har man ofta anvant sd kallade 

latexpartiklar som ofta ar polymeriserad styren eller annan 
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polymeriserad alken/alkadienl Forankringspartiklarna kan 
vara porosa eller icke-porosa. 

Det ar ofta vasentligt att valja f orankringspartiklar , 
som ar intermediara med avseende pi hydrofoba och hydrofila 
egenskaper. Orsaken ar, att aktuella f lodesmatriser ofta 
uppvisar en uttalad hydro f oEicitet / trots att de ar 
tillrackligt hydrofila for att till&ta flode av 
vattenhaliga vatskemedier . En utpraglat hydrofob partikel, 
exempelvis av polys tyren, adsorberas sAledes mycket starkt 
till nitrocellulosamembran . Detsamma galler aven andra 
f lodesmatriser med jamforbar balans mellan hydrofila och 
hydrofoba egenskaper. Tyvarr gynnar hydrofoba egenskaper 
hos partiklarna icke-specif ik adsorption av Reaktant* 
och/eller analyt. Detta sanker testmetodikens kanslighet. I 
v^ra system har vi darfor valt att hydrof ilisera hydrofoba 
partiklar, exempelvis genom att pd deras yta infora 
hydrofila grupper, sisom hydroxigrupper . Speciellt 
praktiskt ar det att belagga hydrofoba partiklar med 
polyhydroxipolymerer eller andra hydrofila polymerer, vilka 
garna skall vara substituerade med hydrofoba grupper, 
exempelvis hydrokarbylgrupper sisom f enyl . Som spe^fikk"' " ' 
exempel pd anvandbara hydrokarbyl substituerade hydrofila 
polymerer kan namnas de som har polysackaridstruktur ,* exem- 
pelvis f enyldextran. Narvaro av hydrofoba grupperna p& en 
hydrofil polymer underlattar polymerens adsorption till 
hydrofoba partiklar. Detta minskar i sin tur behovet av att 
stabilisera en adsorberad polymer via tvarbindning . 
Produktionstekniskt kan detta vara av stor betydelse, 
eftersom tvarbindning latt leder till partikelaggregation, 
speciellt for partiklarna av de smA dimensioner som ofta ar 
aktuella i samband med foreliggande uppf inning. Inforande 
av hydrofila grupper p& partiklarna innebar att man lattare 
kan kovalent binda biospecifika af f initetsreaktanter till 
partiklarna. Hydrof ilisering i sig minskar ocks& tendensen 
till icke-specif ik adsorption i detektionszonen . 

Partiklar, som ar avsedda att gora Reaktant* detekterbar, 
ar vanligen mindre an de som utnyttjats for forankring. 
Lampliga partikeldiametrar ar vanligen valda i intervallet 
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0,001-5 |im, ofta med foretrade for kolloidala dimensioner, 
s.k. sol (d.v.s. sfariska och monodispersa med storlek i 
intervallet 0,001-1 |im) . Samma partikelmaterial som for 
f orankringspartiklarna kan i princip anvandas . Valkanda 
5 markorpartiklar ar metallpartiklar (exempelvis guldsol) , 

icke-metallpartiklar (Si0 2 , kol, latex (polystyren) och 

avdodade erytrocyter och bakterier) . For partiklar av icke- 
kolloidala dimensioner galler attde skall vara icke- 
sedimenterbara under de betingelser som galler for trans- 

10 port i matrisen. SAlunda har kolpartiklar (< 1 Jim) , som 
varit mer eller mindre "oregelbundna och mer eller mindre 
polydispersa anvants (Pharmacia AB, WO 96/22532). 
Partiklarna kan vara fdrsedda med grupper som underlattar 
deras detektion, exempelvis genom att ha tillforts kromo- 

15 for, fluorofor, radioaktiva forening, enzym, etc. I uppfin- 
ningen har det yisat sig vara ovantat fordelaktigt med 
fluorescenta partiklar framfor fargade partiklar, sisom 
kolpartiklar. 

Kraven p£. balans mellan hydrofoba och hydrofila 

2 0 egenskaper for markorpartiklar ar snarlika de som galler 
for f orankringspartiklarna . 

.Nar F&ngaren med sina f orankringspartiklar deponeras i 
detektionszonen ar det vasentligt att betingelserna valjs 
s& att fysikalisk adsorption till matrisen gynnas. 

2 5 Intorkning ar ofta vasentlig. Nar bindningarna val 

utbildats mellan matris och f orankringspartiklar , ar de 
ofta svAra att.bryta. Reaktant* skall daremot appliceras 
under betingelser som gynnar att reaktanten hills i 
suspension och missgynnar fysikalisk adsorption av 

3 0 partiklarna till matrisen. Skall Reaktant* vara forde- 

ponerad i matrisen ar det vasentligt att gora det pi ett 
satt som gynnar snabb itersuspendering for transport i 
matrisen.. Jamfor nedan under rubriken "Appliceringszon for 

biospecifika af f initetsreaktanter andra an analyt (A^Z) " . 

3 5 I detektionszonen kan analyten binda direkt eller 

indirekt 'till FAngaren." I det sistnamnda fallet ar F&ngaren 



PCT/SE9 8 / 024 62 ' 

6 30 -12-1998 

en biospecifik af f initetsreaktant som kan binda till 
ytterligare en reaktant som i sin tur binder till analyten 
via biospecifik affinitet. I detta fall behover denna 
ytterligare reaktant inte fr&n borjan vara immobiliserad i 
5 matrisen utan kan antingen vara rorligt (dif f underbart ) 
fordeponerad i matrisen i en area eller zon skild fr&n 
detektionszonen, eller ocks& kan den tillsattas tillsammans 
med eller separat fr&n provet. Om den ytterligare 
reaktanten ar i loslig form, ar F4ngaren med fordel den ena 

10 komponenten i ett specifikt bindningspar , vars andra 

komponent ar kopplad eller konjugerad till reaktanten. 
Exempel p& s&dana specif ika bindningspar ar immunologiska 
bindningspar som antigen-antikropp och hapten-antikropp, 
biotin-avidin eller -streptavidin, lektin-socker , 

15 nukleinsyraduplex . 

Partikelsystemet enligt uppfinningen ar sarskilt 
fordelaktigt f or allergitester , dar allergenet som analyten 
(oftast av IgE-klass) ska reagera med vanligtvis ar en 
komplex blandning av upp till 100 eller annu fler olika 

20 proteiner. Genom kovalent koppling av proteinerna till 

partiklar och f ordeponering av dessa, erh&lls ett mycket 
robust immobiliserat allergen, som till skillnad fr&n 
allergen som f&r passivt adsorbera till en matris, ej 
lacker selektivt mer av vissa komponenter. Detta kombinerat 

2 5 med att partikelmarkorer ger en mycket god signal, 

resulterar i ett utomordentligt testsystem for allergi . Det 
ovannamnda galler for alia tester dar komplexa bindare 
anvands, t.ex. autoantigener vid bestammning av autoimmun 
sjukdom. 

3 0 En variant med loslig reaktant (allergen) som ar 

fordeponerad eller som tillfors med provet kan aven ge 
andra fordelar vid allergitester, eftersom dels 
inkubationstiden mellan partikelmarkor och allergen/analyt 
blir betydligt langre och dels att losligt allergen ar mer 
3 5 tillgangligt for reaktion med analyten an nar allergenet ar 
bundet pd fast fas.. 
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Matris r 

Matrisen definierar det rum i vilket reaktanterna trans- 
porteras . Matrisen kan vara den inre ytan av en enkel 
f lodeskanal (exempelvis en kapillar) , den inre ytan av en 
poros matris med genomg&ende system av f lodeskanaler etc. 
Denna typ av matriser kallas f ortsattningsvis 
flodesmatriser. Flodesmatriser kan vara i form av 
monoliter, ark, kolonner, membraner, enskilda f lodeskanaler 
av kapillara dimensioner eller sammansatta system av dylika 
f lodeskanaler etc. De kan aven vara i form av partiklar som 
packats i kolonnhylsor , sammanpressade fibrer etc. Matris- 
ernas inre yta bor vara" hydrofil, s& att vattenhaltiga 
medier (vanligen vatten) kan absorberas och transporteras 
genom matriserna. Flodeskanalernas minsta innermAtt skall 
vara tillracklig stort for att tillAta transport genom. 
matrisen av de reaktanter som anvands . Tumregeln ar att 
lampliga matriser finns att valja bland de som har flo- 
deskanaler med minsta innerm&tt i intervallet 0,4-1000 |Llm, 
med foretrade for 0,4-100 (im om matrisen har ett system av 
sinsemellan kommunicerande f lodeskanaler . Flodeskanaler med 
minsta innermAtt i den ovre delen av det breda intervallet 
(upp till 1000 Jim) ar framst aktuella for flode ^stadkommet 
av externt p^lagt tryck/sug.. 

Aktuella matriser ar ofta uppbyggda av en polymer, 
exempelvis nitrocellulosa, nylon etc. Materialet i matrisen 
s&val som flodeskanalernas fysiska och geometriska 
utformning kan variera utefter flodet beroende p& vad en 
vdss del av matrisen skall utnyttj as till (Pharmacia AB WO 
96/22532; Medix WO 94/15215). 

I matrisen kan utefter transport flodet finnas definierade 
zoner for applicering av prov (A p Z) , reaktanter (Aj^Z) , 

buffert (AgZ) , etc och zoner for detektion (DZ) och 
kalibrator (KZ, se nedan) . 

Flodesmatriser, som kan anvandas i den aktuella typen av 
tester finns beskrivna i tidigare patentpublikationer (Beh- 
ringwerke US 4,861,711; Unilever WO 88/08534; Abbott US 
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5,120,643 och US 4,740,468; Becton Dickinson EP 284,232 och 
US 4,855,240; Pharmacia AB WO 96/22532 etc). 

Transport £ lode 

5 Transportf lodets riktning ar frAn en appliceringszon mot 

en detektionszon (DZ) . Exakt vilka zoner transportf lodet 
skall passera bestams av aktuellt testprotokoll. Ett 
transportf lode kan starta fr&n en punkt med radiell 
spridning och en flodesfront i form av en cirkelperif eri 

10 eller del darav. Ett transportf lode kan aven starta fr&n en 
zon i form av ett band och ha rak flodesfront vinkelrat mot 
f lodesriktningen . 

I en mindre foredragen variant utg&r transportf lodet fr&n 
en appliceringszon for prov, som samtidigt ar zon for 

15 detektioh. Flodet sprids i denna variant ut fr&n 

applicerings/detektionszonen, garna radiellt, och passerar 
eventuellt ytterligare nedstroms belagna detektionszoner. 

Transportf lode genom de aktuella typerna av matris kan 
cistadkommas genom kapillarkraf ters inverkan, exempelvis 

2 0 genom att man startar med en i huvudsak torr matris. Som 
hjalp kan en sugande kropp vara placerad i slutandan av 
flodet. Flode, som innebar transport i huvudsak av enbart 
losta komponenter ,' kan Astadkommas .om ett elektriskt fait 
appliceras over matrisen (i f lodesriktningen) . 

25 Flodet som utnyttjas ar heist lateralt, d.v.s. parallellt 

med matrisens ovanyta . Aven andra typer av floden (djupled 
i matrisen) g&r att anvanda . 

Aktuella testprotokoll 

30 Uppfinningen kan framst dppliceras p^ icke-kompetitiva 

(icke-inhibition) testvarianter , men aven p& kompetitiva 
(inhibition) testvarianter. Nedan ges schematiskt komplexen 
som b,ildas i nigra olika testprotokoll. Det har antagits 
att aktuella reaktanter ar monovalenta med avseende "pa 
.3 5 utnyttjade bindningsstallen . Protokollen kan koras som 
simultana eller sekventiella varianter med avseende pi 
analyt och en tillsatt reaktant . Med simultana varianter 
avses att analyten (prove t) och reaktanten ifr&ga vandrar 
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tillsammans citminstone under nAgon del av transporter! och 
heist n&r detektionszonen samtidigt. Med sekventiella 
varianter avses att analyten (provet) Atminstone under 
nAgon del av transporter! mot detektionszonen vandrar fore 
en reaktant och heist n&r detektionszonen fore reaktanten. 
Testprotokollen i uppfinningen skall alltid vara simultana 
eller sekventiella med avseende p£ analyt och Reaktant*. 
"-" avser fast forankring fr&n borjan. avser bindning 

via biospecifik af f initet" . 

A. Sandwich-pro tokoll : FAngare och Reaktant* har 
biospecifik aff initet mot analyten. x ar antalet mol 
FAngare pA matrisen. y ar antal mol analyt (=antal mol 
Reaktant*) , som bundit till F&ngaren. 

Komplex bildat i detektionszonen: 

Matris (-F£ngare) v (-FSxigare analyt Reaktant*) . 

x-y y 

B . Sandwich-orotokoll : F&ngare har biospecifik aff initet 
mot Reaktant I, som i sin tur har biospecifik affinitet 
mot analyten. Reaktant* har biospecifik affinitet mot 
analyten. x ar antal mol FAngare p& matrisen. y ar antal 
mol analyt (= antal mol Reaktant*), som bundit till 
F&ngaren via Reaktant I. y+zar antal mol Reaktant I .som 
bundit till FSngare . 

Komplex . bildat i detektionszonen: 

Matris (-F&ngare) x _ z _ y ( -F&ngare Reaktant I) z (-FAngare--- 

Reaktant I analyt Reaktant* ) y . 

. . . ' 

C . Inhibitionsiprotokoll : F&ngare ar analytanalog och har 

bindningsstallen som ar ekvivalenta med bindningsstallen 
pd analyten. Reaktant II har biospecifik affinitet mot 
analyten och mot Fingare . Reaktant* har biospecifik af- 
finitet mot Reaktant II. x ar antalet mol F&ngare pA 
matrisen. y ar antalet mol Reaktant II (= antal mol 
Reaktant*) som bundits till matrisen via Fdngare . 
Reaktant II ingAr komplexet i en mangd som ar relaterad 
till mangden analyt i provet. 
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Komplex bildat i detektionszonen : 

Matris ( -FAngare ) v _ v ( -Fingare Reaktant II 

y 

Reaktant* ) . 

D. Inhibitionsprotokoll : Fingaren uppvisar biospecifik af- 
f initet mot b&de analyt och Reaktant* . Reaktant* ar 
detekterbar analytanalog, som ar loslig. x och y antal 
mol Reaktant* respektive analyt, som bundit till matrisen 
via F&ngare . x + y ar antal. mol F&ngare pA matrisen. 
Komplex bildat i detektionszonen: 

Matris ( -F&ngare Reaktant* ) x ( -F&ngare analyt ) 

Appliceringszon for prov (ApZ) 

Denna typ av zon skall finnas uppstroms detektionszo- 
nen/ -erna for avsedd analyt. 

Appliceringszon for biospecifika af fini t et sreakt ant er andra 
an analyt (A^Z) 

Appliceringszonernas sekvens skall sakerstalla att test- 
protokollen blir simultana eller sekventiella med avseende 
p& analyt och Reaktant*. Detta innebar. att appliceringszon 
for reaktanter (A^) , inklusive far Reaktant* (A R# Z) , alltid 
skall ligga uppstroms detektionszonen. En eller flera reak- 
tanter kan tillsattas i samma appliceringszon. Om applice- 
ringszonen ar gemensam for. prov och minst en reaktant (= 
Aj^Z/ApZ) , exempelvis Reaktant* (= A^Z/ApZ) , kan applicering * 
ske samtidigt, t.ex. genom ; att prov och en reaktant blandas 
innan de appliceras i zonen. Vid behov kan blandningen for- 
inkuberas Set att reaktanten p& avsett satt binder till ana- 
lyten . eller andra komponenter i provet fore applicering. 
Fackmannen kan med kunskap om olika protokoll latt bestamma 
vilka zoner han behover och i vilken ordning de kan ligga. 

Reaktanter som utnyttjas i metoden kan vara f ordeponerade 
i sin respektive zon eller tillsattas i samband med att 
bestaitmirigsmetoden utfors. Fordeponering innebar att 
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reaktanten ifrAga applicerats i forvag och p& satt att den 
ej sprider sig i matrisen forran flode initierats. 

Fordeponering av reaktanter kan ske pA i och for sig kant 
satt. Se till exempel (Behringwerke US 4,861,711; Unilever 
5 WO 88/08534; Abbott US 5,120,643; Becton Dickinson EP 
284,232). Det ar Viktigt att man tar hansyn till att 
reaktanten i fr&ga skall kunna g& i losning nar en vatska 
nAr fram till en fordeponerad reaktant . For att sakerstalla 
snabb upplosning ar det vanligt att inkorporera aktuella 

10 reaktanter i substanser, som snabbt loses upp vid kontakt 
med det vatskemedium som anvandes . Denna typ av substanser 
ar ofta hydrofila med polara och/eller laddade grupper, 
sisom hydroxi, karboxi, amino, sulfonat etc. Speciellt kan 
namnas hydrofila snabblosliga polymerer, exempelvis med 

15 kolhydratstruktur , enkla socker inkluderande mono-, di- och 
oligosackarider och motsvarande sockeralkoholer (mannitol, 
sorbitol etc) . Vanligt ar att man forst belagger den 
aktuella appliceringszonen med ett skikt av den 
snabblosliga subs tansen, varefter reaktanten appliceras , 

20 eventuellt foljt av ytterligare ett skikt snabbloslig 
substans. Ett^ 'alfcerhativt satt ar att inkorporera 
reaktanten i partiklar av snabblosligt material som sedan 
deponeras i aktuell zon av matrisen. 

2 5 Zoner for buffert (AgZ) 

Nodvandiga buf f ertsystem kan ing& i losningar som 
tillsatts samtidigt med prov och reaktanter. Enligt 
konventionell teknik sker tillsats av buffert i den 
appliceringszon som ar belagen uppstroms ovriga 

3 0 appliceringszoner . Detta har vanligtvis varit detsamma som 

provpisattningszon . I foreliggande uppf inning kan 
applicering av buffert ske i valfri position (se nedan) . 

I en parallellt inlamnad PCT-tansokan "Analysf orf arande 
med tillsattning i tv& eller flera positioner och testkit 
35 och anordning for detta" ^baserad pi SE 9704934-0) 
beskriver vi en uppf inning, som i en variant ger en 
foredragen utf prandef orm av foreliggande uppf inning. Denna 
patentansokan inkorporeras harmed "by reference" . 
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Uppfinningen i denna separata patentansokan baserar sig p& 
upptackten, att vatska fr&n tv4 ef terf 61 jande zoner (AZ2 
och AZl) i en flodesmatris kan vandra efter varandra utan 
att blanda sig, om man applicerar vatska till den nedstroms 
5 belagna zonen (AZl) samtidigt eller innan man applicerar 
vatska till den uppstroms belagna zonen. Detta har lett 
till att man kan uppn& zonvis vandring av eventuella 
reaktanter, som finns i vatskorna, mot en detektionszon . 

Placeras appliceringszonen for prov (A p Z) nedstroms 

10 appliceringszonen for Reaktant* (Ar* 2 ) blir testprotokollet 
sekventiellt med avseende p& Reaktant*. Har man en 
appliceringszon for enbart vatska (buffert) (A B Z) mellan 

A^Z och A p Z f&r man en tvatt av detektionszonen DZ mellan 
uppf Angning av analyt och uppf Angning av Reaktant* . En 

15 dylik mellanliggande buffertzon (AgZ) kan ocksA sakerstalla 
att en reaktant (inklusive analyt) , som ar applicerad i- en 
nedstroms belagen zon, n&r DZ fore en reaktant, som startar 
fr&n en uppstroms belagen appliceringszon for vatska. Detta 
senare kan vara viktigt om matrisen i sig retarderar 

2 0 reaktanten som applicerats i den nedstroms belagna zonen. 

Reaktanter kan ingA i. den^yatgka^ som appliceras till en 
zon. Alternativt kan de vara f ordeponerade i den zon som 
motsvarande vatska skall appliceras eller i en zon som 
ligger mellan denna och narmast nedstroms liggande zon for 

2 5 applicering av vatska. 

Denna separata uppf inning mojliggor att applicering av 
buffert i foreliggande uppfinning kan ske i valfri 
position. Enligt konventioriell teknik har tillsats av 
buffert endast varit mojlig i den appliceringszon som ar 

3 0 uppstroms ovriga appliceringszoner . 

Denna utf orandef orm av uppf inningen. ar speciellt 
intressant for metoder som ar sekventiella med avseende pS. 
Reaktant* . 
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Analyter 

Uppfinningen ar framst avpassad for.att bestamma 
biospecif ika af f initetsreaktanter av de inledningsvis 
namnda slagen. Analyten kan vara en cell eller virus eller 
5 del av dessa. Speciellt kan namnas antigen, sisom ett 

immunglobulin eller en antikropp. For immun'globuliner kan 
bestamningen avse en viss Ig- och/eller viss Ig-subklass. 
For antikropp kan bestamningen avse en viss specif icitet , 
eventuellt aven antikroppens Ig-klass eller Ig-subklass. 

10 . Aktuella Ig-klasser ar IgA, IgD, IgE, IgG och IgM. Aktuella 
Ig-subklasser ar IgGl, IgG2, IgG3 och IgG4 . 

I sandwich-varianter "(enligt protokoll A och B ovan) kan 
analyten vara en antikropp , som ar riktad mot ett allergen/ 
antigen/hapten, och harstamma fr&n en viss art, viss Ig- 

15 klass eller viss Ig-subklass. I detta fall kan Reaktant* 
vara en analytiskt detekterbar antikropp riktad mot en 
epitop som ar specif ik for arten, Ig-klassen eller Ig- 
subklassen med Fdngare (protokoll A) och Reaktant I 
(protokoll B) som allergenet/antigenet/haptenet . 

20 Alternativt valjer man det omvanda, d.v.s. FAngare 

respektive Reaktant I ar antikroppen, som ar riktad mot 
analyten. For det fall att analyten ar ett antigen i 
allmanhet, kan for protokoll A b&de FAngare och Reaktant* 
vara antikroppar, som ar riktade mot antigenet. For 

25 protokoll B ar det Reaktant I och Reaktant* som ar 
antikroppar riktade mot antigenet. 

Kompetitiva varianter ar mest intressanta for 
ldgmolekylara analyter. Illustrativa exempel ar antigen och 
hapten. For protokoll C kan F&ngare vara antigenet eller 

30 haptenet,. som ar fast forankrat till matrisen, Reaktant II 
kan vara en antikropp, som ar riktad mot antigenet, och 
Reaktant*' kan vara en antikropp, som ar riktad mot Reaktant 
II. For protokoll D kan F&ngare vara en antikropp riktad 
mot analyten och Reaktant* kan vara analyten markt med en 

3 5 analytiskt detekterbar grupp . 

Uppf inningens metod kan utforas som en del i diagnostice- 
ring av allergi eller autoimmun sjukdom. 
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For uppfinnarna har det varit speciellt intressant att 
mata anti-allergenantikroppar av IgE- eller IgG-klass, for 
de senar'e garna med tonvikt pA n&gon av de namnda 
subklasserna. Matning av allergen-specif ika antikroppar kan 
utnyttjas i samband med diagnosticering av IgE-medierad 
allergi. 

Uppfinningen har, som redan namnts ovan, visat sig 
speciellt lampad f6r for fall dar FAngaren best&r av en 
blandning olika komponenter, till exempel allergen, vilka 
ofta bestir av blandningar av ett stort antal olika allerg- 
ena komponenter och dar analyten ar antikroppar riktade mot 
enskilda komponenter i blandningen . 

Prover 

Aktuella prover kan vara av biologiskt ursprung 
exempelvis fr&n olika kroppsvatskor (helblod, serum, 
plasma, urin, t&rvatska, cerebrospinalvatska etc),* trim 
cellodlingsmedier , upparbetningsf orf aranden inom bioteknik, 
fr&n livsmedel, fr&n miljon (mil joanalysprover) etc. 
Proverna kan vara f orbehandlade for att passa till 
exempelvis matrisen, testprotokollet som ingctr etc. 

Kalibratorer 

Bestamningsmetoder av den typ som uppfinningen avser in- 
nebar att man mater den pdvisbara signalen fr&n den analy- 
tiskt detekterbara reaktanten (Reaktant*) och tar den 
uppmatta signalen (prowarde) som ett m&tt pd mangden 
analyt i provet . For att overfora matsignalen till verkliga 
mangder analyt jamfors signalen vanligen med motsvarande 
signal (kalibratorvarde) for kanda standardmangder analyt 
(kalibratorer). I samband med foreliggande uppfinningen har 
man utvecklat ett nytt kalibratorsystem, vilket applicerat 
pd denna uppf inning utgor en basta utf orandef orm. 

Denna separata uppfinning innebar, att den kalibrator som 
utnyttjas i forvag har forankrats till en matris (matriska- 
librator) , heist av samma slag som den som utnyttjas for. 
provkorning. Vid upptagning av kalibratorvarden fir 
matriskalibrator binda till Reaktant*, varefter matsignalen 
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fr&n Reaktant* mats pA i och for sig kant satt . Genom att 
utnyttja olika mangder matriskalibrator kan man f& en serie 
kalibratorvarden som svarar mot olika f orutbestamda mangder 
analyt i prov ( s t andardmangder , dos-responskurva, 
5 kalibreringskurva) . 

Istallet for att i forvag forankra kalibratorn till 
matrisen kan man forankra en reaktant som har f orm&ga att 
binda kalibratorn och sedan tillsatta kalibratorn i samband 
med bestamningen av kalibratorvarde . Nar en 

10 kalibratorbindare ar bunden till matrisen, kan kalibratorn 
antingen vara rorligt (dif f underbart ) fordeponerad i 
matrisen i en zon eller- area skild frAn detektionszonen, 
eller ocksd. kan den tillsattas tillsammans med eller 
separat fr&n provet. 

15 Applicerat p£ foreliggande uppf inning, innebar virt nya 

kalibratorsystem f ramst att transportf lodet passerar en 
eller flera zoner med en kalibrator, som ar" fast forankrad 
till matrisen i respektive kalibratorzon (KZ) . 

Forankring av en kalibrator eller kalibratorbindare till 

2 0 matrisen i en kalibratorzon kan ske enligt samma principer 

som galler for att forankra Reaktant I till en 
detektionszon . Kalibratorbindaren ar vanligtvis den ena 
komponenten i ett specif ikt bindningspar (reaktantpar) , 
varvid den andra komponenten i bindningsparet ar kopplad 
25 eller konjugerad till kalibratorsubs tansen . Exempel p& 

s^dana specif ika bindningspar har namnts ovan i samband med 
beskrivningen av F&ngaren. 

Kalibratorzoner skall vara belagna nedstroms applicering- 
zon for vatska, som avser transport av Reaktant*. I 

3 0 forhdllande till detektionszon (DZ) ligger kalibratorzonen 

f oretradesvis uppstroms. 

Vkr. uppf inning avseende kalibratorer f inns utforligt be- . 
skriven i v&r parallellt inlamnade PCT-ansokan med titeln 
"Metod som utnyttjar en ny kalibrator och anordning och 
35 testkit som inneh&ller kalibratorn" (ipaserad p£ SE 9704933- 
2). Denna ansokan inkorporeras harmed "by reference". 
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En andra huvudasp kt av uppf inningen 

Denna aspekt av uppfinningen ar ett kit uppvisande (a) en 
analytiskt detekterbar biospecifik af f initetsreaktant 
(Reaktant* ) , i vilken markorgruppen ar partiklar, 
tillsammans med (b) en f lodesmatris , som har en 
detektionszon i vilken en F&ngare ar fast forankrad via 
partiklar, som f oretradesvis ar mindre an f lodeskanalernas 
minsta innerm^tt. Aktuella partiklar och f lodeskanaler ar 
enligt vad som sagts ovan. Flodesmatrisen kan uppvisa app- 
liceringszoner, f ordeponerade reaktanter etc enligt ovan. 

Uppfinningen illustreras i den experimentella delen och 
definieras i patentkraVen . 

EXEMPEL 1 : JAMFORELSE MELLAN BJORKALLERGEN SOM BUNDITS VIA PAR- 
TIKLAR ELLER SOM DIREKT— ADSORBERATS TILL DETEKTIONSZONEN 

Exemplet bygger p&. bestamning av IgE som ar specif ikt mot 
bjorkallergen. For att visa uppf inningens styrka, jamfors 
svaret man' f&r p& ett antal patientprover i en testvariant 
dar 1) allergenextraktet kopplats kovalent till polystyren- 
partiklar belagda med fenyldextran som deponeras i detek- 
tionszon med 2). allergenextrakt direkt deponerat och 
passivt bundet till ett nitrocellulosamembran . 

Metoder och material 

Adsorp tion av fenvldextran till oolvstyrenoartiklar : Fe- 
nyldextran (substitutionsgrad: 1 fenylgrupp p^ var . f emte 
monosackaridenhet = 20%, Mw dextran 40.000, Pharmacia 
Biotech AB, Uppsala, Sverige) lost i avjonat vatten till 
olika koncentrationer adsorberades under omrorning till 
polystyrenpartiklar (0,49 ^im, Bangs Laboratories): 1) 4-5 
mg/mL, 8-10 % partikelsuspension, RT 0,5 tim; 2) 5 mg/mL, 5 
% partikelsuspension, RT, 1 timme; 3) 20 mg/mL, 2 % 
partikelsuspension, over natt. Partiklarna tvattades. 
darefter 2 ggr i avjonat vatten. Partikelsuspensionen 
centrifugerades mellan varje inkubering och tvatt (12.100 
g, 30 minuter, Beckman J2-21) . 
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Extraktion av t3 fbiorkpollen, Betula verrucosa) ; 1 del 
(vikt) bjorkpollen (Allergon, Sverige) extraherades med 10 
delar (volym) 0,1 M f osfatbuf f ert, pH 7,4. Extraktionen p£- 
gick i 2 timmar pd skakbord (200 impulser/minut ) vid + 4°C. 
5 Extraktet centrif ugerades vid 4.000 rpm i 1,75 timmar. 
Efter filtrering applicerades t3-extraktet p& en PD-10- 
kolonn (Amer.sham Pharmacia Biotech AB, Sverige) och 
eluerades ut i 0, 1 M NaHC0 3 , pH 8,5. t3-eluatet (benamnes: 
t3-extrakt 1/14) lamnades till aminosyraanalys for bestam- 
10 ning av den totala proteinhalten . 

Kopplina av t3-extrakt till polystyrenpartiklar ft3-par- 
tiklar) : t3-extrakt kopplades till f enyldextranbelagda 
polystyrenpartiklar med CDAP ( l-cyano-4-dimetylamino- 

15 pyridinium-bromid) (Kohn J and Wilchek M, FEBS Letters 
154 (1) (1983) 209-210) . 

Polystyrenpartiklar (2128 mg) belagda med fenyldextran 1 
30 vol-% aceton, 2 % partikelsuspension, aktiverades med 
954 mg CDAP (100 mg/mL i 30 % aceton) och 7,63 mL 0,2 M 

2 0 trietylamin (TEA, Riedel-de Haen, Tyskland) . CDAP. 

tillfordes under omrorning, och TEA tillfordes droppvis 
under 9 0 sekunder och omrorning i total t 12 0 sekunder. 
Reaktionen avbrots genom tillsats av 30 % aceton (4 ggr 
volymen) och centrif ugering vid 12.400 g i 35 min. 

2 5 Partiklarna tvattades 1 g^.ng med avjonat vatten. 

640 mL t3-extrakt 1/14 i 0,1 M NaHC0 3 , pH 8,5,. ■ 
tillfordes de aktiverade partiklarna och kopplings- 
reaktionen fick ske under 1 timme p£ skakbord Suspensionen 
centrif ugerades och dekanterades innan partiklarna 

30 avaktiverades med 0,05 M asparaginsyra och 0,05 M 

glutaminsyra i 0,1 M NaHCC>3 , pH 8,5. Inkubering pd skakbord 
skedde over natt vid +4°C. Partiklarna tvattades genom 

centrif ugering 2 ggr med 5 0 mM NaP0 4 , 0,05 % NaN 3 , pH 7,4. 

Partikelkoncentrationen bestamdes spektrof otometriskt 
35 vid 600 nm med obelagda polystyrenpartiklar som ref erens . 
t3-kopplade polystyrenpartiklar lamnades till 
aminosyraanalys for bestamning av den totala proteinhalten. 
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Deponering av t3-ext rakt och t3-oartiklar dA membran 
(detekt ionszon) : P& flak av nitrocellulosa med 
polyesterbaksida .(Whatman, 8 \xm, 5 cm bred) applicerades 
zoner av t3-extrakt 1/14 med Linear Striper (IVEK 
Corporation) med flodet 1 pL/s och 1 pL/cm. t3-extraktet 
1/14 deponerades ospatt samt spatt 1:1 i 0,1 M NaHC0 3 , pH 
8,5 (t3-extrakt 1/28). t3-partiklar spaddes till 4 % 
partikelhalt i 50 mM NaP0 4 , 6 % laktos, 0,05 % NaN 3 , pH 
7,4. 

Flak med deponerat material torkades 1 timme vid 3 0°C. 
Flaken klipptes till 0,5 cm breda remsor (Matrix 1201 
Membrane Cutter, Kinematics Automation) . 

Koloartikelkoni uaat (Reaktant*) : Monoklonal anti-human- 
IgE-antikropp (anti-hlgE) adsorberades till kolpartiklar 
(splOO, < 1 jam, Degussa, Tyskland) enligt WO 96/22532. Den 
fardiga suspensionen spadd i testbuffert inneholl 300 ug/mL 
kolpartiklar. 

Testmetodik: Remsor monterades p& en yta som Made ca 
16° fr&n bankplanet. Sugande membran (3 cm bred, Whatman, 
17 Chr) placerades 0,5 cm in p& remsans ovre kant . For 
konstant tryck lades metalltyngder p& de sugande membranen. 

Prover och. reagens pipetterades i ordning enligt nedan. 
Varje prov och reagensvolym fick vandra in i membranet 
innan nastfoljande volym pipetterades. 

1) 3 0 uL testbuffert (0,1' M tris-HCl, 0,6 M NaCl, 10 % 
sukros, 3 % bovint gerum albumin, 0,05 % bovint 
gammaglobulin, pH 7,4) 

2) 30 serumprov 

3) 20 pL testbuffert (samma som i steg 1) 

4) 20. pL kolpartikel-konjugat (anti-hlgE-antikropp ad- 
sorberad till kolpartiklar, 300 ug/mL, spadd i test- 
buffert) 

5) 2 x 30 yL testbuffert 
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6) Detektionszonens kolsvartning mattes som absorbans 
med Ultroscan XL, Enhanced Laser Densiometer (LKB) . 

Resultat 

5 Proteinmangd i detektionszon 

Tabell i Deponerad mangd t3 i detektionszon 

Deponeringslosning/ Mangd protein i 
suspension reaktionszon 

per 0,5 cm remsa 
<ng) 

410 . • . 
205 
226 



10 Tabell 2 

Lateral immunkromatograf i med dels direktadsorberat t3- 
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Slutsats 

Forsoken visar att samma mangd bjorkallergen deponerat i 
form av kopplade partiklar ger betydligt hogre inbindning 
av bjorkspecif ika. IgE-antikroppar jamfort med nar 
5 allergenet deponeras direkt pS. membrane t . 

I likrlande forsok anvandes som f drankringspartiklar olika 
monodispersa polys tyrenpartiklar (Bangs Laboratories) och 
istallet for kolpartiklar olika diametrar av fluorescenta 
polystyrenpartiklar . Diameterarna pA f orankringspartiklarna 
10 varierade i olika forsok i intervallet 0,28-3 Jim. 

Diametrarna pA markorpar t ikl arna varierade i olika forsok i 
intervallet 0,1-0,5 |Lim. Resultaten foljde i stort sett 
resultaten med kolpartiklar, som presenterats i detalj 
ovan . 

Exemplel 2 : Bestamning av bjorkspecifikt IgE med testvariant dar 
allergener f6rdeponerats i applikationszonen 

Metoder och material 

Biotinvlerina av biorkoollenalleraen: Extraktion av t3 
20 (bjorkpollen, Betula verrucosa) utfordes som beskrivits 
tidigare med undantag av att den centrif ugerade och 
filtrerade losningen applicerades pA PD-10-kolonn och 
eluerades ut i avjonat vat ten. t3-eluatet frystorkades (LSL 
SECFROID, LYOLAB F, pump: LEYBOLD TRIVAC D8B) . 
25 Frystorkat t3 -material 16s tes upp i 0,15 M KPO4 , 0,15 M 

NaCl, pH 7,8. Haltbestamning gjordes med aminosyraanalys . 
. Till materialet tillsattes I25 I-inmarkt t3 och blandningen 
applicerades p^ PD-10 koloifin jamviktad med 25 mL 0,15 M 

KP0 4 , 0,15 M. NaCl, pH 7,8. Biotinylering av t3 -allergen 
3 0 utfordes enligt rekommenderade betingelser fr&n leverantor 
(Pierce). Till 3 mg eluerat t3-extrakt (2.0 mL) tillsattes 

sedan 0,138 mL biotin-LC-Sulf o-NHS (3,59 mM, Pierce), och 

man inkuberade pd skak i 1 timme vid rums tempera tur . 

Kopplingsreaktionen avbrots genom tillsats av 50 2 M 
3 5 glycin. Extraktet applicerades darefter p& 

gelf iltreringskolonn PD-10 jamviktad med- 50 mM NaP0 4 , 0,15 
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M NaCl, pH 7,4. Utbyten och final proteinkoncentration 
bestamdes utifr&n erh&llen radioaktivitet . 

Koppli ng av Streptavidin till polvstvrenpartiklar; 
Streptavidin (Molecular Probes) kopplades kovalent till 
f enyldextran-adsorberade polystyrenpartiklar med CDAP (1- 
cyano-4-dimetylamino-pyridiniumbromid) (Kohn J and Wilchek 
M, FEBS Letters 154(1) (1983) 209-210). 

Avsaltning och buffertbyte av streptavidin utfordes genom 
gelf iltrering (PD-10) i NaHCC>3 ' 0' 1 M, pH 8,5. 600 mg 
fenyldextranbelagda polystyrenpartiklar i en 2% losning i 
3 0 vol% aceton aktiverades med 4,5 mL CDAP (0,44 M) och 3,6 
mL TEA (0,2 M trietylamin, Riedel-deHaen) . CDAP tillsattes 
under omrorning i 60, sek och TEA under 120 sek. Partiklarna 
tvattades darefter med 30 vol% aceton och centrif ugerades 
vid 12.100g (25 min, Beckman, J-21 , JA-20, 10.000 rpm) . 

20,6 mg streptavidin kopplades till 350 mg aktiverade 
partiklar vid inkubering pA skak i 1,5 timmar vid +4°C. 
Darefter centrif ugerades partiklarna innan avaktivering 
utfordes med glutaminsyra 0,05 M och asparginsyra 0,05 M i 
NaHC0 3 -buf f ert . Inkubering skedde under omrorning over natt 
vid +4°C. De kppplja^e, , partiklarna tvattades sedan tv& 
ganger med 50 mM NaP0 4 , 0,05% NaN 3 , pH 7,4. 

Partikelkoncentrationen bestamdes spektrof otometriskt vid 
A 600 nm med obehandlade partiklar som ref erens . 

Deponerina av streptavidinkopplade partiklar r>& 
nitrocellulosa membran: PA nitrocellulosa flak med 
polyesterbaksida. (Whatman, f 8 urn, 5 cm bred) applicerades 
zoner med Linear Striper (IVEK Corporation) av 
streptavidinkopplade partiklar spadda till 1 % partikelhalt 
i 10 mM NaP0 4 , 5 % sukros, 5% dextran 5000, pH 7,4. 

Deponeringsf lodet var 2,5 \ih/cm och hastigheten 20 mm/sek 
Deponeringarna torkades 1 timme vid 3 0°C, varefter flaken 
klipptes till 0,5 cm breda remsor (Matrix 1201 Membrane 
Cutter, Kinematics Automation) . 
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Deponering av biotinvle rat allergen dA filtemapper: 
Filter 10x5 mm klipptes ut fr&n f iltrerpapper (Whatman 3) . 
10 uL Biotinylerat t3 (77 ng) i 50 mM f osf atbuf f ert , pH 
7.4, BSA^6%, dispenserades till filtren, och filtren 
torkades vid 3 0°C i 45 minuter. 

Kopplina a v anti-hlaE-antikroppar till 
detektionspartiklar : Antikroppar mot hlgE klyvda med pepsin 
till fab '2- fragment kopplades till fluorescenta 
polystyrenpartiklar med aldehydgrupper pA ytan (Molecular 
Probes C-17177 TransFluoSpheres , aldehyde-sulf ate 
microspheres, 0,1 pm, 6-33/720, 2 % solids). 23 mg antikropp 
kopplades till 66 mg partiklar i 50 mM NaPO, buffert pH 6,5 
over natt i rums tempera tur . Darefter tillsattes 2 05 jaL 
NaCNBH 4 (5 M) for att reducera kopplingen under 3 timmar i 
rums tempera tur . Centrif ugering utfordes vid 20.800 x g (50 
min i Eppendorf 5417R, 14.000 rpm), varefter man 
avaktiverade i glutaminsyra 0,05 M och asparaginsyra 0,05 M 
i avjoniserat vatten pH 6,5 over natt under omrorning i 
rumstemperatur . Darefter centrif ugerade man vid 20.800 x g 
(50 min). Efter blockering med 0,2 % BSA i 50 rriM ' NaP6 4 pH 
7,4 med 0,05 %. NaN 3 och inkubering over natt vid +4°C 
centrifugering man £ter vid 20.800 x g (50 min) . Man 
tvattade sedan tvA ganger med och forvarade i 
blockeringsbuf fert . Partikelkoncentration bestamdes i 
fluorimeter (Perkin-Elmer LS5 0B) med standardkurva gjord av 
ursprungspartikeln. Kopplad proteinkoncentration bestamdes 
genom att ha radioaktivt ant i -hlgE narvarande vid 
kopplingen. / 

Testf orf arande : Remsor monterades p& en yta som lutade ca 
16° fr&n bankplanet. Sugande membran (3,4 cm bred, 
Schleicher & Schuell, GB004) placerades . 0 , 5 cm in pd 
remsans ovre kant . For konstant tryck lades metalltyngder 
pd de sugande membranen. Prover och reagens pipetterades i 
ordning enligt nedan. Varje prov och reagensvolym fick suga 
.in i membranet innan nastfoljande volym pipetterades. 
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1) Fortvatt med 3 0 uL 50 mM NaP0 4 , 0,15 M NaCl, pH 7,4. 

2) Filter med fordeponerat biotinylerat t3 placerades 
langst ned pA remsan. 

3) 30 yL serum pipetterades till varje filter. 

5 4) 20 uL testbuffert (0,1 M NaPO«, 0,15 M NaCl, 10 % sukros, 
3 % BSA, 0,05 % bovint gammaglobulin, 0,05 % NaN 3 , pH 
7,4) tillsattes filtret. 

5) Allergenf iltret avlagsnades . 

6) 20 \ih detektionskonjugat (75 pg/mL) spatt i testbuffert. 
10 7) 2 x 30 iiL testbuffert. 

8) Detektionszonens fluorescens mattes som responsyta (Vmm) 
med scannande rod laser- fluorometer (63 5 nm) . 
Valda serumprover inkluderade negativa, svagt positiva 
och ett hogt positivt serum. 

15 

Resultat 



Prov 


IgE konc . 


Grupp 


Respons 




(KU/L) 




yta(Vtam) 


35517 


0,7 


svagt-pos 


0,083 


35713 


0,8 


svagt-pos 


0, 037 


35803 


0,9 


svagt-pos 


0, 361 


35805 


1,1 


svagt-pos 


0,166 


37692 


neg 


neg 


0,001 


35592 


neg 


neg 


0, 096 


35593 


neg 


neg 


0, 006 


35599 


neg 


neg 


0, 002 


35716 


54 


pos 


2, 507 



Resultaten visar att principen med f ordeponerade 
allergener (eller antigener) i appliceringszon och med en 
generell bindare i reaktionszon fungerar val . 
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PATENTKRAV 

Satt vid analysmetoder i en f lodesmatris , vilka metoder 
utnyttjar biospecifika af f initetsreaktioner for att 
pdvisa en analyt i ett prov, och innebar att 

i. man liter provet (analyten) och en analytiskt 
detekterbar reaktant (Reaktant*) vandra genom 
f lodeskanaler i en f lodesmatris till en i 
matrisen belagen detektionszon (DZ) , i vilken 
det finns en fast forankrad biospecifik affini- 
tetsreaktant / (F&ngare) , varvid 

ii. Reaktant* fdngas upp i detektionszonen (DZ) i 

en mangd, som ar relaterad till mangden analyt 
i provet, 
kazmetecknat av att 

A) Reaktant* har partiklar som analytiskt detekter- 
bar grupp, och 

B) FAngaren ar forankrad till matrisen via immobili- 
serade partiklar, som f oretradesvis uppvisar hyd- 
rofila grupper p^ sin yta. 

Satt enligt krav 1, kannetecknat av att flodet sker la- 
teralt i matrisen. 

-Satt enligt krav 1 eller 2, kannetecknat av att ka- 
pillarkraf ter driver flodet. 

Satt enligt n&got av kraven 1 till 3, kannetecknat av 
att FAngaren har form&ga att via biospecifik affinitet 
binda en reaktant som i sin tur binder analyt 
biospecif ikt . 

Satt enligt krav 4, kannetecknat av att namnda reaktant 
tillsatts med provet eller ar fordeponerad i matrisen 
uppstroms detektionszonen (DZ) sA att reaktanten kan 
reagera med analyt innan den n£r detektionszonen (DZ) . 
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Satt enligt nAgot av kraven 1-5 , kannetecknat av att 
partiklarna som forankrar FAngaren har en storlek som 



f lodeskanaler . 

Satt enligt n&got av kraven 1-6, kannetecknat av att 
partiklarna, som forankrar F&ngaren, har en storlek s 
ar i intervallet 0,1-1000 Jim, med foretrade for 
intervallet 0,1-100 |im. 

Satt enligt n&got av kraven 1-7, kannetecknat av att 
markorpartiklarna har diametrar i intervallet 0,01-5 
(im. 

Satt enligt n&got av kraven 1-8, kannetecknat av att 
f lodeskanalerna har minsta innerm&tt i intervallet 0,^ 
1000 \xm, med foretrade for 0,4-100 |im. 

Satt enligt n£got av kraven 1-9, kannetecknat av att 
markorpartiklarna ar fluorescenta eller fargade. 



Satt enl fg t ? ^ri Ago t av kraven 1-10, kannetecknat av att 
Reaktant* ar fordeponerad i matrisen uppstroms 
•detektionszonen (DZ) , och f oretradesvis uppstroms 
provappliceringssstallet . 

Satt enligt ndgot av kraven 1-11, kannetecknat av att 
partiklarna, som forankrar F&ngaren till matrisen, ar 
en syntetisk polymer eiler en semisyntetisk polymer 
eller en biopolymer och .uppvisar hydrof ila grupper p& 
sin yta. 

Satt enligt n&got av kraven 1-12, kannetecknat av att 
bestamningsmetoden ar av sandwich- typ, i vilken 
Reaktant* f&ngas upp i detektionszonen (DZ) genom 

bildning av det ternara komplexet Reaktant' analyt-- 

Reaktant*, dar Reaktant' och Reaktant* har form&ga att 



ar mindre an minsta innerm&tt i matrisens 
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samtidigt binda analyt biospecifikt och Reaktant 1 ar 
den fast forankrade F&ngaren eller en reaktant som 
FAngaren kan binda till via biospecifik affinitet. 

. Satt enligt krav 13, kannetecknat av att analyten ar en 
antikropp med specif icitet for endera Reaktant' eller 
Reaktant*, och att 

a) Reaktant' ar ett antigen/hapten och Reaktant* ar en 
antikropp riktad mot en konstant antikroppsregion 

p& analyten, nar analytens antikroppsspecif icitet ar 
riktad mot Reaktant', eller 

b) Reaktant* ar ett antigen/hapten och Reaktant' ar en 
antikropp riktad mot en konstant antikroppsregion p& 
analyten, nar analytens antikroppsspecif icitet ar 
riktad mot Reaktant* . 

Satt enligt krav 13, kannetecknat av att analyten ar 
ett antigen och Reaktant' och Reaktant* ar antikroppar 
med specif icitet for epi toper pi analyten. 

Satt enligt ndgot av kraven 13-14, kannetecknat av att 

analyten ar av IgE-klass riktad mot ett allergen. 

.Satt. enligt n&got av kraven 1-16, kannetecknat av att 
bestamningsmetoden utfors i samband med diagnosticering 
av allergi eller. autoimmun sjukdom. 

Testkit for utforande av analysmetoder som utnyttjar 
biospecif ika af f initetsreaktioner for att p&visa en 
analyt i ett prov, vilket innefattar (i) en 
f lodesmatris med en detektionszon (DZ) , i vilken det 
f inns en fast forankrad biospecifik af f initetsreaktant 
(Fingare) , och (ii) en analytiskt detekterbar reaktant 
(Reaktant*) , kannetecknat av att 

A) Reaktant* har partiklar som analytiskt detekterbar 
grupp, och 
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B) FAngaren ar forankrad till matrisen via 

immobiliserade partiklar, som f oretradesvis uppvisar 
hydrofila grupper pA sin yta. 

. Kit enligt krav 18, kannetecknat av att matrisen ar en 
lateral f lodesmatris . 

. Kit enligt krav 18 eller 19, kannetecknat av att 

matrisen ar sAdan att kapillarkraf ter driver flodet i 
matrisen. 

. Kit enligt nAgot av kraven 18 till 20, kannetecknat av 
att Fangaren har formAga att via biospecifik affinitet 
binda en reaktant som i sin tur binder analyt 
biospecif ikt . 

. Kit enligt krav 21, kannetecknat av att namnda reaktant 
tillsatts med provet eller ar fordeponerad i matrisen 
uppstroms detektionszonen (DZ) sA att reaktanten kan 
reagera med analyt innan den nAr detektionszonen (DZ) . 

. Kit enligt nAgot av kraven 18-22, kannetecknat av att 
partiklarna som forankrar Fangaren har en storlek som 
ar mindre an minsta innermAtt i matrisens 
f lodeskanaler . 

. Kit enligt nAgot av kraven 18-23, kannetecknat av att 
partiklarna, som forankrar Fangaren, har en storlek som 
ar i intervallet 0 , 1-1000 |im, med foretrade for 
intervallet 0,1-100 |im. 

. Kit enligt nAgot av kraven 18-24, kannetecknat av att 
markorpartiklarna har diametrar i intervallet 0,01-5 
Jim. 
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6. Kit enligt n&got av kraven 18-25, kannetecknat av att 

f lodeskanalerna har minsta innermAtt i intervallet 0,4- 
1000 Jim, med foretrade for 0,4-100 Jim. 

7. Kit enligt n&got av kraven 18-26, kannetecknat av att 
markorpartiklarna ar fluorescenta eller fargade. 

8. Kit enligt n&got av kraven 18-27, kannetecknat av att 
Reaktant* ar fordeponerad i matrisen uppstroms 
detektionszonen (DZ) , och f oretradesvis uppstroms 
provappliceringssstallet . 

9. Kit enligt ndgot av kraven 18-28, kannetecknat av att 
partiklarna, som forankrar FAngaren till matrisen, ar 
en syntetisk polymer eller en semisyntetisk polymer 
eller en biopolymer och uppvisar hydrofila grupper p& 
sin yta. 

. Kit enligt ndgot av kraven 18-29, kannetecknat av att 
kitet ar avsett for en bestamningsmetod av sandwich- 
typ, i vilken Reaktant* f&ngas upp i detektionszonen 
(DZ) genom bildning av det ternara komplexet Reaktant ' - 

--analyt Reaktant*, dar Reaktant' och Reaktant* har 

formAga att samtidigt binda analyt biospecifikt och 
Reaktant' ar den fast forankrade Fdngaren eller en 
reaktant som Fangaren kan binda till via biospecifik 
af f initet . 

. Kit enligt krav 30, kaipetecknat av att analyten ar en 
antikropp med specificitet for endera Reaktant' eller 
Reaktant*, och att 

a) . Reaktant' ar ett antigen/hapten och Reaktant* ar en 

antikropp riktad mot en konstant antikroppsregion 
p& analyten, nar analytens antikroppsspecif icitet ar 
riktad mot Reaktant', eller 

b) Reaktant* ar ett antigen/hapten och Reaktant' ar en 
antikropp riktad mot en konstant antikroppsregion pA 
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analyten, nar analytens antikroppsspecif icitet ar 
riktad mot Reaktant* . 

Kit enligt krav 30, kannetecknat av att analyten ar ett 
antigen och Reaktant' och Reaktant* ar antikroppar med 
specif icitet for epitoper p& analyten. 

Kit enligt krav 3 0 eller 31, kannetecknat av att analy- 
ten ar av IgE-klass riktad mot ett allergen. 

Kit enligt n&got av kraven 18-33, kannetecknat av att 
bestamningsmetoden utfors i samband med diagnosticering 
av allergi eller autoimmun sjukdom. 
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SAMMANDRAG 

Ett satt vid och ett kit for analysmetoder i en 
f lodesmatris,. vilka metoder utnyttjar biospecifika 
affinitetsreaktioner for att pavisa en analyt i ett prov. 
Sattet resp. kitet^Slfgras' pA' att man later provet 
(analyten) och en analytiskt detekterbar reaktant 
(Reaktant*) vandra genom f lodeskanaler i en flSdesmatris 
till en i matrisen belagen detektionszon (DZ) , i vilken det 
finns en fast forankrad biospecifik af f initetsreaktant 
(Fangare), varvid Reaktant* fangas upp i detektionszonen 
(DZ) i en mangd, som af relaterad till .mangden analyt i 
provet. Sattet och kitet kannetecknas av att 

A) Reaktant* har partiklar som analytiskt detekterbar 
15 grupp, och 

B) Fangaren ar f Srankrad till matrisen via immobiliserade 
partiklar som f oretradesvis ar mindre an minsta inner- 
matt i flodeskanalerna och som heist uppvisar hydrof ila 
grupper pa sin yta. 
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